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pamgs-
jgir i^rod f0ms of l i f t hmn ikm prnfmHieX tGrgwtt 
iji^ luia ttidli^ mm 
only m iast two mntmmM W ^ 
im U^M of to idoatiliofttloii 
of isioiro^ t ^ t mjmy disoss^ m&mtlA sM hmm 
Mugs* f jpf^mtlon of infootloa sM troaHioiit lum 
litoftOid of ia^Tovotl misxitutim mS, ^ mso of mm 
Biado ilriags* moas^tm Imvo not hmm 
euooo^nl. i n eradiofttiiag i»foolloiis« 
mmtmm fom ono of Xtm^n of orgtisaim 
gifo to itfiiir iiifoot|oiii)» la trot^toi^ and oobti^oa^. 
pmt^mm dlissaioo o^ caot « lioairr of ianitfi ondi 
AmmU^ smuX l ifo im^oiia sodial. atst m^mesl^ mlttm* 
f^fftMstg »ot«l»oUo mn^Um o»iB3mao«r 
of pfotoxoa i t lot t)io d o f i i ^ o n t of vaUoim^ 
aoatmros for t!io ora^oatLon of pvotoai^ i»foo1ioiii« 
JBsoolstafli«f oao of tho nost daMMtatlnf lUaoaio oaoiod 
^ Satwioolia matolytioa ia a t l l l tiaooisfMro^ I t Ins a ^ol»ai 
iOQldlaBoa of about i maA ia aatiOy j^rovalaat i n tspopioal 
oountxiaa l»illa« Haas^a* t m ^ ^ m r n and PMUipiiiaa* 
Ai ocMpavad to iiatiiogas&o ^aota«&a omr Imdadga oonaamnf 
iU} 
^ ii®tit)>oll<i fittlvitr ^f p^^atilie mmmhm Is m w immmtiiW* 
Tm progress mA iMt^ waLm»m im tills is 
largtl^r Am to tmt tliat mm% of th«» pr^imwoB mm mt 
^ncily msSmt axinlQ c^iySI^Kes at 
^tt m&i fm a sv^tftmd i^Jdiig tm ^ 
mpmt» dt ^ts ^ortant pm^lm htm !»••» itaitftji^d f^w 
z^ihtlljr W v&tle^tB In tins 
al^ lllft g^Oi^ tmm M I l ^ 
isci|.«M aa m^lia iwm hmm 
amm and gt iia&nr to f^noii U&rtmamm%l§i* FfitiidL 
f m i imtte^mt n^tthsim 
tntmi^im tifm t^ os® i t m ^ f »fls<ii? twm 
mmetl r^ut^t ^ottl^s ia aaispts sseia&iifofti^^lii^tl® 
eM tttudSy iea^ to idlMn & fmt ^ ^ m q£ tlw 
f«tl. tliat Barteiiiiii»Il@ mw « i^ arMouXaap 
hmmfd ^ th» partlolpaaiti of S^l^sloi^lrf 
ailqptod to ffictalt grovtli 
Xti f«ot ttso oejio of otiltliriitloii of littBKiMiolltt moA 
its fij)0irt#6 to nan moA o^Mir aoMuas anA tiui 
faoiUtr ^ith y^ob tmr oit to tilt stago of tliaiir 
l i f t ^ v o naOo tiil« m attraottvo ea^dato 
Cll i l 
to hs m^^ as a for Hmhmii^sX ai^oots 
of pi^ otoifoal U M aaaoelilaais Sonoo £i patliogoiiio 
Eift»i«£U(»»l.3.« Coa^rtsoii slTfdii Has h&m ai^loinft^ 
iJov^HgatioiBi 
S M i m havo Itdon oartiod i n tiio ^imolloiiSt 
Hfisolir t^dotaioia mi Ii09t pm^sg^ta imUw&^Uom 
^oal mmUw ISio oa& o^ 
sold loiil iiKiiilAo transMlmliioiii ^erataataoiif 
miS of IaIniIIoA m l m 
^rophosoi^s of rn^immmUm l^iidii^ii foooifiod oa W t 
aspQe^ l giir« & tiwm^ piotsopo of iiiliio i n 
this eodoS p]fo«oeo&ii» 
a»tt ^Tls^sii outf tsJiiiii 
into t1m mmt^ ols^o* C ^ f axis of 
lirslii a f ^ r inS^isitim idtli Sl^o altitlos alto 
inoloAo an o^alua^osi of tht oflOot of imootildL^aa. 4m$B on 
•aq^ *i!iii«iita2.3|r pfodtioad infontloii i n ^oof oapoola^y 
rafavanoo to •mm* XofoSa* 
I n tlioio atta&i^ti fom to 
tho baaio tMs pategon and 
ii«r« dtigsoatod iiaaa of reaaaroi^  i n tMa liaM* 
I H t B O D I I d f l O i l 
i&m <»t pmmis^ ^ mtOmtxlUm l i l l i • 
ida^ ira^etsr »t parasitic is mw at 
majoj? pvohlm mi^Um sttluUm i n mrnmt mx ^ 
of ifoisid t m m Si* sjriqptciss &t 
mrnrnm Wmm ^ mm tern 4mm M 
dLnUmU&m aHmmgh tlit assenlatlQJi psjeMUe 
n l ^ moh ^ M m m itat ex^ i n tbt last cIe 
to elgHt <l0oa<lof of his Mstoir* 
In tlM oasrlr stages of tliB ^ m e l ^ ^ n t tfi Hio ^soli^liao 
of parasitoIogTi ettontloii trax to tSso i^indHoatloiii 
a-asj^aoaUon ant of ps^swltos ^ ^ ^assloal. 
ffiotliodf of sirstwatio soologr* ^ in^^tsomoii of 
oogpMftloaM osipasJLwiiitai tools m& to isM^mi nofo and 
Moro i^toi^st tiasf of latOf ^ s m to l>o oontfod aimtsid tim 
m ^ e m m of pasrasitlSMi tho Mooimi^stxy of ^ava^l^s mA 
tMif olmotlioripyv Oinoojfttd offojiPi^ i W s 8i^tl*^sQljiliiiafr 
afo now boins 4ivoQto4 agalisst somo of tlio M l ^ f t o 
unrasolvod pyol»S«iis i n liost^pmrasito tolatioiislxl]> and t ^ 
liatltogmsis of para^tlo iixf«uKloiuit 
motteiaiis 
^mmhiBMlB* is ons of sost doliliitatltiK m m t 
a&soasos oaniod parasltio pjfotosoa* M i diioato Has a 
im^^rn^ taf ham^ M^lmsi^ mxUkptm*^ 
orgwiimsi igiiti»Qilia 
ti^ol^ Itffft in lajr Hi* m«9iaii i^ i^ sraioSitRi 
i t im stoi^® ant ^ n ^ s #f ^ of 
ft didl^  Andlvffsoii, flxtd 
fttin p9mm diio^? i t i ri^atlvs am^d^a* td 
axrraiit s^ gas'iyMig Hi® #f ^ 
and ot attack ^ tar i»m cmpl«t9* 
M,f» er^lt of m<& me^e mi imta^m 
Sf&SMZMSft ^ i s i t ! M f « mm^ff 
tvispiaoeeitio m ttm mg^trnUm f&m mA ^ orittlo fom wHlcili 
A pmt^^tiw ptOm^^^ laranmiioaiiitt atiil 
li»r«sS.v«ii»it atsoolsM f&tm JPttiing 
adtmo •nvis'omtiilitl. QffMUomt tli» fonw « 
<»»ir«siiig| hmm as %ml% ma& lUnUt 
i d ^ a tbl« iiiOAtlift ofsti «INI trananittod to « l30«t 
during Hm pt m »«t«riAl. omtmA-mtn^ nitli 
ogrst* sm iaqgeattd, tho ojrat pmttaU tim aaoolmo 
Agniiist libs ush of gasDrio |ialoo i n mt m 
tHo aotioa of drtigc* la^r thou got t&MwoJlirot iBi)Midilod i n Hit 
mA tmvtng at ite &i ito It i^stt i^ irddtioiiig 
Xsstoiii! m tSmmsB i ^a l i l&mw m mmSkt 
mm&^w^^^ iismHmiM 
Hiiugli 4mtsiin Im^ hmm ii* 
so ime mm is Wm pai^i^t^s 
imm Hkm 
m M stn^^d W &wA huMmr i n 
mSi Mimg in vtm tmmt^d ^ 
010^ kiidim agdst at tbftt pdxiodU Soon 
mm if&mm imi^t mg^m im0h an^ 
of m9Um pmU^^sri^ 
agttiiitt Umw 
H^ti^iix intiroasi^oi &imtsm0mt Mmm 
mm (s j^Dt ms^mm m& E ^ (i^aaiy 
find l»tmr iiimh lii^d iWB}^ 
Hixffatmsrd moA TS»nt CllM) »xiA Uamm^m^ 
0bl03r0<|til]i m mmHti iisox^rs* 
PjposfintXri (liftg^^) i t ooixsi^ aiNia Id quitt 
•timsUir^ «iaiifist «io«lii&iii* 
jn ilgHtlir points m^ mnUisik (|jl8a>| 
m% of mm^ i^tdles fem « ^mmn iw^m^ Hiftt 
m m ^nUs^ iSt€tmU99% ^mimMit 
<$t»9Bdtli»r%3r of ^ of 
s^ praaaodtt of fMt m Vm of 
m4 on Bpom,iio oS i ts tadt^liim^ noeof^iii 
ISO mt m»k m^ wmk ii^mh M tm ttsndiiiii 
^ ^sau^iupauipo of ttesQ 4raga om tim mmhm m(L on 
te iiost lies t&so ^m msphsx^mi. W Sj^gati maA JSag^e 
PmWlmm m st^i^** 
ho tppmmimA Mm f^sjitHdng 
mooMtenl on tSm impimm^to 
ih} MipoiilKiti And <iff«ot Of smitm aoMiro 
on asm vtili ^mUo torn of imicmIm^ ^ 
naS Co) on iiilif:r9«iiM<»iii 
Xa lOI. M^m itnaitAi rnmt&o ii!n»«ll# mm 
l a ltir€« mmmU* mmtotf t i l l tmt^  ^ ot 
SMSljSKSteS to imoBUgmtostB imo l»««ii 
eotttfSBimM vit^ baoterial IXova, it oi 
laic^HoSLoeists hmOf th«r3for©| tlbelr 
ajs^oflsf a3e«it« otiXl^^atloii of SSaSSSlzMjSiy 
Mm id fat griiil.11^0 mfg^st* ^lOr m^ii^irnm 
gmtm ttfaltfwi^ittt ^ dQsi^tlofiK im ^ i t 
out m «<is|p siod* of aMowlng m s ^ ^ l r i d tm 
pm&mB ia tMii ^wmUm hmt immmt^ 
hmm in Xtl^fsWjr BmmwA ^^mmi^ 
etatiivaitifSB' of &tt2SSKS2B ^^ ^ a^tmo of 
oiaiitirosy m ai««el»gliil oioa «itt«ns»toi 
SBSSSlSK&aS itt pfosoaot of ofoii % iiag^o ««taiii 
of Motoii** 
ettt^ot o» t ^ x &m ^ fom of 
nm stoi^ itootl mo i i « i » 
hinro lieoa aatlo of letaiiool^ ft 
i f l ^ m t aur onoooti so tm* tt Is ol»orrod ^UMMSsMM 
tmm ttiKSof ooisiimoiit thftt providl. ojolar i n 
^ aotliodd fi^^ idoliilltig f m i iaftotodi m o i 
afo noftt t»«loai lioaa v««r opfti fOt BWim* 
l ^ o a M filXuro ixi biottiia ^roo o ^ W o s 
^ OiP»ts hat lod no^ofa «o ooafliit tlifliii«l.f«i to 
and CUKSS) domojpoi mtUoaa fof 
ptollaliiafr of ai«ntt» imt mm^ w m m 
liavo not p?oirod luofia i s t M r OUitoal avaluat&oii* r^oata 
(1IM> iicfo anooaoaaA is •atal>lifliliig infootloiia i n tlio tat 
on tlia of m patlioloilo iooi« of m intoaliiiai on 
foUoalni infaotlmi witli faaoal iMitt«rf taoHai^ iuo 
lias iMMm iiiltalOjr ia«»<lifi#4 «iii adi^tea im m » Ulmmmi^ W 
mugH mi& im t&Hi gmfAl ^efdttai^ of 
motHdLdiCL ag«nt»» iOLblm jpats idtH cysts frc® 
ISWAII ^Qiig^ tiw souta piPOviM A 
VdfT ^i^vfliidiitidl mt mO^ iffir 
mt also idv iinrttligftMox^ mlM^rnHprn 
imt a aetStI in wa&mmtm^^^^ 
Wmm hm tmm a ^fi^out tm « t m sla^ Sar 
of ^siiiQ of migi«st«d 
at tli» tntrnmU^mH m Sri^daX le^ola* 
maA Kalasla CltmiSF tliat of Mmt^mm. In 
<smi&vmf(m oaii Bmtm m a nofliil t ^ ^ 
of ^ talationsiili batiftaii SSiSSSlKSto ^ ^ ^ otbif 
umiAt* ItiiO^ <ld68> Jpig^ oartcd m&t fVao^Iimisf aoil iMoaliat 
)>i4#iigliig to ^ fmanai im Urnmm 
mXnwm msA ^tm^ Hai • afft^t on ^ 
m^la* aibin^amtl^ i t was imm& tlint mStmf n^taliil* ooaoitioits 
mX^ aM mmrnrn ^ iiif«at»d nitli vfyao-UitiliW* 
W natal. iBm mmhm imw^^d ^ tissm«i 
parMottlariirt bralxi and Ivtrnm^ Bstal emm of tnfiotlmi 
^ ^ ^ ^ tapoftad fton jHwlpriiUa m^ 
i n MMf0n moA romm At pyaaantt i t aa«ia Hiat 
^Haytaawaia ftay l>a a Haaayd to partloipaiita i n 
vatasp 
hem mm atts^nUw to tfH^^ m t 
tm mmmm l ^ t e ^ l j i a mM im eheiBmn m a 
pod^ mm 8wiaits*i AS 
m stated pteviou^y HaytaaiiRQila strains ^ patliogeaie* 
9f ituig^t tTAdsiid dai Uvsr^ 
88rt[tamw31& sti^itim M gtoissi Im Img^ xmimm 
in m^Mm nn^ m mdiX ae la 
of i ^ t i 
IbcrlaaiiiitiU mn %9 #i»$rslM»til i n ^inlcsalir 
^mnm^ slmpl,* Pisf* fisTtti ise li®irr«iit«d i n Imtit 
Mouati for m •tudr of thilif Qempo«itloti» lf«aiiiiigl^ 
0fts tm pwtowm^ m l&m 0t ^t i r ^ ioaiAtldii 
mA nttiiMifi) tSmagm t M i ^ t3i« pmmm 
A mat p^ mm ^m ptmm^ 
mS, •esjr ana urnitfuitiimoiis of tntmtkm 
« « » tm Q^^mfttd ^ t^aimdm ^ m s p ^ ^ mmemm 
a a^l^et c^ at « U m mek He i^arl^ftttd 
t^^Mit^ llGilKi»oM# i n ^ m m n 0t 
t0 of mm im <MUi«i out meAisl^fiillar* 
ffijpt elirtHated l&r at r^a 
the strata of ^to Mvli^ iispefeat wan fo» 
nf tHii i«tm» Hiyriaftno^f ai iasli «io«Ini«| liitii ttodoyAtear 
titll. wot^im^l ir^cl^iattr « lei^t 
mtotte iim^ aj* ( ^ i ^ o e H ^ ulthoul 
polnr oyvts will. usi^tSi c^ ^ fiUshtly ifKl{iia.«a» 
Xn ot«« of soma ^na^bawotbai t% stated tliat tiiej 
mtilt td teteplaiMi mt iwli 
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H p ^ «t t ^ till f^t mi 
pf idish mssi^l^ pn^uM 
Ctomm (10m) « immUgMm «iiii ^ 
mcH^m of Jkm&nSismmkt^  
Oxipi^itlgit Had qtooliaatai 0f wHt tmm%0n 
irail ir^tdstsil^ Htm m^ pm^mt 0t a 
of of tin m p i ^ 
jp^i^iilsild tt> to ^ M,odi9id9ti3r 
^ OJI^fflllAflt 
J'oim iioin^d ft cosn^oi^at tem 
9m iMtA 0t iSm w^ght or^t v&U* tateilit^t 
audi liio^iiiiioa^ mr i t fts 
oolXtaoao* 
Utiii tilt 0li|«fifitt to ^ifiiPxotoslj^ fitototi 
infolfod in nm or Bfig1ai«qiitai« land 
thfit an ontotio qJ^ mA 
iocw I aoip&tlos ant dooroaao in ioui^ oaa em faototi 
tluit fairoisr Hui of iM00l>% 
10 
In Wm #f « iM^od tm ot^ntnii 
ivm^m aad mm imh mm mt 
fmm nf ^ t * w i ) s « « Itail €li» hl^ tlsii 
of J l ^ glutei ^ s t i l ^ t a^t tern 
im^taliiii tli« pwmmem of mm 
W mmh&f i M ^ la m imWmt 
Dubes.'. ai^ Jensenlall$i> « i&V 
HlPTAtlsii t i ^ M w immm^ wttmt i»f 
ant vttmm^^m^t idtli ^ ^aoStoilcitt mm i^moMii 
w^t W i n m a s l ^ i^^Ktstwiii* to 0i^t l t t« i t 
wm pvmtmt at of iSBtodiilsySa^ 
miift pfttttsot Pi ^rniof* im ^ mt Wmt it 
autt Ituvt litiat ^mlm fiW^tiNistt imm 
^mamm^Bsm mmUtrnmlm^ tlii nam MQud^ gr •• 
itt naat <»f mtit^m^ emU ^ m i f mt mmmt$lm 
0f M p l i ^ mmm Hp 
i tm loar •mm^ gSmmXmm i n 
A iiiv«atis»t|oii on ilt«t« •amt* mmmMi Huii Imth 
IMM at Umi oastl of a a ^ M i i t i aotiflUat 
a» wtfll fesmamoit ptmm^M ^ I t imt| 
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pmi^mst* On tm ^sais tm imstsl&Ud 
tHiil ^ ta^m^tim t^m ttm^trnw^i^ u wm^iu im ^ 
C^l mm^m^ im mk'^t 
I t ! Utt^ pmt^tn fa ^ 
<i| MUQu^Hon #f mtm% of 
10 jl of tli9 t o M i ^ ^ t of ^ 
«3d t ^ a H o n of w^ an 
airarai^ of af jl of te toteS. 4¥r naiglit of ^ ojrdt* 
l^^fiag i»oiitla» of lioiisi^ Id^iifr 
o i a ^ ^ for viral ipofoairolift f i ^ S i M ^ o t «IMI U 
olismod m Hj^&mmmm^ isoaMlmt|o» itiildli wm tm^w m 
9«ooii!|.£«4 as iIo arooo^U^ng ansobao iMilongdsi lx> tbo 
groi^ of Aquiliyopftai, 
Mtiottdoof aaHSmud jg^ isnot imH^lt^A «iio«li« 
tvm & d i i l l i r soaifot toatttlirolir i t oa 
|aat^ tiiiBiool>a* I M t fooogoltoa 1% iti Hio loiloss of ^ i ia l i i 
tvm inooiaatloii of « ouCttmsn tliar 
tluyngut to omiMii an uiisaoim PafbogoiGloltgr of tUt 
i i o l a ^ ttatenilmd tqr Intraoox^lMral ana intiriuipliial. 
ioooiO-atloii i i i ^ oomdo«li«4 fioxdetara iililoli aoraioi^ od 
12 
dKHimnlni l t i* mA dasmaliif* 
dtfttli in 4 7 imnnmnm in wim Mi^tlr 
&itt»tiiemjs@i eth^ t^^^ isk & ftttsl iaf^t loa ta 
fll^eut € dfi^i AxiilMtlag uloerameii nf as»«l im^iss amgixfmm 
ultlt tuviNf^dit ^ ed t^tc^ iftt of tUm itliili eM 
^f tim %e!iim &t ttog ^reltii ftm pWB^mm 
mem mumrn tm ^  itrnga ^m « 
pmmM^ mmiitLm mt»mim tmdtttt 
eontidlfi&ag poll^ itK f^jplii and Soo^ants df 
M i a ^ sliQfii^  mt i n ^ m m u l m 
Hiaif m t&fii mti^ t^^m^ bjr 
0iil.tiifiiii ^^ 9o t^sf^ lghfflKi^ Ija ^ ^•xtaantsl 
iaftti^oti i n goA « 
iMionit amtons sxA itlttoidfl^itl « f 
^f Wm 9atliBg«tdoitr Mstlitt^litt mn 
igwLn i n ijENIj^ f OMmUm pmsm^ a ra^dft 011 tiw 
tsm BMiiQfliUtta isAl^y i^iurtli^i^lir 
idtH ^ Ndaf tM^&isim £tm aultuifiiy t^tli m 
avatoi^ ft isieaifty itolx&sii ctoiMlai immm^gk'^^ 
pm<f@€wemf anlttal mtpimi l^m^ c^NiraQteiil^fi* 
md m t ^ adteotlon i n tlAsuts ijlAtcaogiasI 
wmg m M r n iWS^W i n tisim* 
i m m X n ^ t m m pltmym^^ IIINIINI» Wm Hirtt 
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i?fp03Pt 00 t m m patfeogditdltsr ^ t#as p m n m t ^ 
fer l ^ a r aa4 barter of iMiRit® 
py^g^ulci to to im BirteasmslW ttm 
Dtdir^ mm efso^atloa 9t 
Agaat^Oiiteai in ttm pietSynoiii^  X«8l9»t InAiaii 
iutt iSetitiliM l^d® ^m Qi hmm 
hiOitls ami m M m i ^ pwrn^m* s ^ I i n tissiit 
of H&ildt^^ l ima m 
Fatms sod i^Yijat C l ^ l mmm a psHenl i n 
iiif00te<l biraim mS^ mtj^Mogie^ mmainMm nf ano^ teat 
pirastnl^  Im t t| GrnsHvm^ te isirolirameiit tetaaiiiMiUft 
i n «ait»iiig B^mm e«iiltife«iiQipllaliMft* 
Btm^m^ Hfi^iste^ W M t t ^ M n ClWI^ 
msms** & naif imm pa-tei^^ pto^wm^ tmvisaijl 
t^ ism pftUfiikts idtii vmplifttUfs^ te^t izi?«stl.gatl0iis 
on tai® so "J^jsa yimn"^ t^ t« mat UtMm ^^^ It IM 
in t^m m anooba u tlui of IftrtiatifioUA 
mm isc^Xatad t^t m of 
jBi«rt»atat«31m tsm bmm tlH»}«ti ibA ptttsam^ «ti2iSl«t 
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im nmmmt Bctailft m • of i n a #»rt«iii 
iafioor aiteiliig Pmmit^os^M er l^ala 
dttistafod* 
Qgowriai «a4 i t e ^ Hqii 
Fntn Use of isolation audi i4diitilS.oatloi!| vaUoos 
laavo so far ^bmAb an i t o ^ of ivoirl^ aai 
vo^irmitta of M s oPis^iK, linoff 
t i f Ofl«4 axmilo otativaHim of 
Qituoaii <|ji33> mrnxm il l h m H H iilioiafsoir shovedl 
^ ^ SfiftSMlSi l . ^^^ ^^ m m^^prnVLiss^uUf 
oarlvolirafa^froo p9pt>»m nodiitt Stat of aHealisit 
omiaoA Lnoff Cai9i38| »l>»if A»«ailil4iiili gognlyoi 
axogonoiis pytlai^iui* 
S t m t lant9f ant Oovportlwaita ClIKIl^ Iwgiii tliiit 
i t t M m m tkm mMttonai y«(|ii]Pinoiiti of jtoan^MfKxilia* 
tofaantlla flnraoaoif atiA v o U M tpoeiott Hwjr proooodod 
to Vm point of r«|il.aalii« tn* oaraAo pip torn nlxtifipa a 
%7iitiiatl0 basti m^m* n i m golntlii ana a lov 
oomanttatlofi of skin imIUI^  I n iOSSy sto«ii Wmmt oo&ilitttttd 
15 
ft enml^o^ ^QatM fof mA 
i^ t i m l ^ m i ^ m i ^ ^ M m a itatfcD^ 
for ^esia imMUm's^ patHetM of e a i i ^ isoHj?* 
Cidsai m ^Stmt #f smt imrnQm^ 
at^ tBaaaal.|la gtoiodftft and eom^^ad t ^ t IKUMI ^ 
mif (WS^ pmUlmUm aad mmM9 (salUvmUm 
^^ AeaatlMfflieftteft sp* aiatiQNii tbm iomislmS^ i n a H^n&d 
dt 1 ^ pmtom0 p^tam^ t i ^mmm mA 
imws&siQ tiiltt* mmMm to u& ''^m&m i s 
Bam p9»t0mmA t i M d * m oetlain 
mtglUmmH wxA U ^ l ^ ^ t X of mm^mm^lrn ylyoAea * 
aingh W cioltivatlag i t mnlotfUr • pliriiOlQiiaai 
•alt •olmtloii ooftt&iali^ % i AnooimiK 
to Ms o1»»«rfRtioiii <3ptliwl. ooemrod in anvoHo 
oond&tloai ««niof« moA itatos* ft^ortod ^tlma. 
gfoirtit i^Md « oatlKitt Imtm^ 
siij^ portod id tmuittal growtlv imtimilMUm of i a ^ U o d 
gliaooso votaaiod tliat i t aarrad a« •oorea dnxiag gx^ owtli* 
l a an q^p^oaoli towaipda tlia dayal^aiit of a oiMHioaia^ 
dafiaad i»dia fi^ iESSti^Sl*)^** ^ ^ CaJiSi) pisiiitad out 
16 
tls»l IB mtim 
d a t i mi ^t m 
tut gsrmriH Blm vlQMa oOB^aifM to ^ (mmm ta 
4 Mm mek^ W Band imi^ gwmt 
dtHi^ nmM^m pm^mm W Mi^ ^^ ^ ^ m^utt 
f»m B^ ma^atf liiotlE mm tXm m&wamr torn m&AmeS. 
^rnm l^ttMUTf Mrnm dmt 
that wi^wiw^ WMmmUtiSL m^tf^ mq^^iemmim Mt iteg^aaatUa 
glysiideg i i ^ w l e i mgiwim^ ly»tmf vMrn^ Xmakm^ isi^ettoliii, 
m^mAm^ Mo tin, vit* mt 
m mmi^bmM tiiat mnmnUsl m . m «<3i4s 
^if mmi ame^ted in psatt t^ i^i^ssetnUmS mim asidt 
m^ t t a m, eft ikm mtm (^mttm 
Zn a Mdm add ira^iisraKant of Mao^iiaofbit 
900 f Mm inSM^ olisafvad t^t ^ mm^hm im in a atailiM 
eo»tal«doi aFiiiil»»f iaeslatiQliiaf lm3$.mi, aetMi^simt aXaM.iiti 
vallna aeid aBd mM lilttldliiei I r i t m t 
and trjrt^ta I^iiiii^  is^smwmtL^m mB aasaiiiiat 
09iitriUP3r to tlia fiiMm 
noQBmc& BmuMs 
jgarbolqrdyata m U ^ U m 
DofliHi inrastlfatloiis m tba atRKiwa of Ilk* tatayf* 
po3^aoabasldi of gm>tiama» l^a oaataUaati (Aoaa^oaHah 
17 
i n said ^fi&almiii m m m f m o&mM m l 
t&0 pwm^m9 of traMfssj-sua® a e i m i ^ 1» 
mil ^tsuQdiimtt i^i tmm gttum on 
sedlisB emteif^m t^Vammn as 
ic»itf<i(!« a tratdsf aoloble fstal 
t ^ n l r a i s of tMa polrseo^i^ayiit irii^dal^ slmmii m 
tb® stigair findiii^ 
Isgr tii0 df sluoojsie ^ 
Gxid&sd* PerUjttl bjrdyoajral© of thl» 
p^ od^ aosid gMossdf m^^ li&l^ir maHimst^^iM^m* 
t^S^R^Sitim of tbJi tij ^ms^m^^ {T i $ ooisir^i^oii 
to isaXtoso)« to loi^l^ of 13 
gS^ ttooso vM.1,0 iSogiPajiodl i t to ii«:LtOiO to 
oMov of 47.1, iU 
On tlio l»atio of t ^ attofo o!>»«rratl.oii«f oomtl^od 
Hiat Hit iwsaafte polirvtoo^X'idti of i^laagtanoUii eogf^ajtaiili 
uras oliailaaf im to azditflS it^oogoas* 
iSta aivl moifott oictvaidin^ otoOio^ tlio 
tttlHiiatioii of oo7l»o}|^att d strains of ms'^&mAltt 
oagtoaiaail^ ^ ttm ffioolmo i n m oNiiioaUr ^ttniMl 
•i^iaif did^  not st^ po^pt tidl^mt m a^dod mwmes^  
•mitoo* autdoim strain to attislii aiffot^oo Im 
18 
tlijS utlli^atioB of a^&Qmf tselii^osoi rafUnime m^ mansll&l* 
bjr xm& of lalxjIlesS tSi^ si»le t© 
•teir ImmwTt ©ottbell^ fssd m frcci ti© 
ieM tr tte ©f 
iiita TG^ 
gat tt«tjJ?olia8i 
l^vn t ^ f a t ^ s i e l ^ I i a of 
Zn Ms aeodni Earn piro^dM aiil^ etiQ^ i^w 
^ sjmteeii ctf fattr ae^ ias i n i^* | 
iprowst i n ft isfiKSiiit amtlQii Qt fali^ ttdl^a* Ba 
^ ^ "^ ^aathaneabat tiidsroforof eaa^^ts an 
liai^i^ Hxi alsill^i l i ^ I^ IantMi cmd yoasti to 
Unpaitlo afiii^ ft Wm l ^ g ^ f X««i€i 
^uantlti** of p<a9i;tiit«tispal«4 m <$mf\sm SmtW «cilit% Mi i iat 
tlw in tait pifdstae* of fattr im 
oi»t«liiid ovi^iiioo fov MXowliis patliiragr of M o i i m ^ i l i 
of IS Ami SO OKipl^ oit 
19 
andsiy aoytmalolm and ma^ a eons»8dfallir« 
a M ^ m te ssm^sis nass^^t^^ tmtty tn fiiga« 
ISmy ^hs^m^A tliat 
reeftatlTf ant tii« 
14 
fJTOtalna and aaliio 
eaxyisos i n aB^Biti»l3>i| «ili«ii wm ivoim i n ii&lle 
txX^m littb ii«yag<Mftait •imilii^lldslli^t & 
tvm wSk'SM was m^ 9hmm to tmiUmv 
•llic 0t g<i.at|iif mm iioiiftisilng Hia px^a^nso #f ptmtmt^UQ 
in BitQsmtailtmfSf 
Blaaoblal Cid83«> Itnaing and sado 
ft dotaiM ifKresttgatioxi eS im plmxmm ^ 
Vos'^fsofdy m mw m» tmm 
t m taltPfi mtffatft of S^SSgSHtiSi mA witli tho iiolp 
Gt ISift Xi^ SO^t tMtli^ IWftO Wmt and IHHi I ts smso^o 
mttias MtiO^sliodtt ai oonoltaaad l ^ t aotloa 
galatln wM oas^n vas Aus to onlir ime oni^o ptoUim itfb&oh 
ntmX^ tm gfot|p«d iatd ttm »meim of adiptlvo (BLano^ixii 
uasaii)* 
20 
^smsfilliiita aRfl ItoOfTiaim stisaiftdi the pirotaol^tl^ 
adUoQ 0f Mmiammhm u M H ^ i ^ mma^ pt&^^n Urates lilM 
bo^HiwIifie^SlQMiii f t M a msA giiliis* pig 
^ t h o l i a l aeils* A^mMt^ to ^Hitlip olsiowa^oiiti 
mmism ^^aK^t^i^ ^iwel^a^ aH 
aati^Ues in Aqias^aiBOt^ up* IQT 
m^tQfim various simthotlt 
ltiqi|.Qlo eeltiig 
mst iyntlm^B wm an tasiOmsii^lT malmmt 
nad^ m AeanttataisoQba ms^ dl idlM i n ^ mol^atdd 
a " 
m « of all i^atm 
as^tlo in n mteimt 
mi<»tdtig mem to ^ t^Homtit^ mMmf 
g»«ir» aaA largo sBoimt^ of all 
tUFOo pfooavsort into BHA nboamao oisKaofttod ^Smtm^m^ 
a i i g h ^ in t i l t ovof ttUN»t d&jr fofiod iu»l faiiod o^HotoIr 
to i n o o ^ m t o r«dio«otifitr into BHju M s oa^ofimatai 
•ndonoo lod hm to coii<a.iid« ii$uit a^A sym^sia iia 
vaa oacoioaiiraljr m i8i«a«ai> tiisolioiii 
21 
SiSBlSEl 
imtt ^steDUSIiid ttmt AMmmmi^h^ oagteHalltl 
ayo^Mlse^ fiteeiiii B^ pfOftM Hmt p^r^ta^^no 
^<1 d w l t ^ n t s m m m ^ p H ^ ai i t was wmMl^  
Hmt ^pm^^ on aggftBiattxi^ a^a 
Infeot^dn was faeOt W oM O^oftm 
insrestlsatops pm^moA isf^o^ois in mw 
iMise mm ^ t h (Ml anS gaufHiaiiB^ UI^ a 
asA ttffeat ot trss^ ous ilimg)^ * 8i%li» 
nmm fCRinft agoinst th^ iaf^el^ois* JMOI^  
siaphadietlm was laost potoiit* 
jffoimm M ^mtf^ ^ of 
m t^m g^^tb of jMiitttthwaKwfe* wp* ^^mm^m^ 
«H«tiiii ftiKl m itiiUtSL tffiot l^ollonta 
hy itMliitloxi of ifoirtih On baftitf oarl»ar«oisi mm 
10XQ most «ff«otlir# «$«iiiftt 
22 
aoQPB ASP PhAn OF m ga&sg^ WOI^K 
t^saiKHilia tin© @a)isdtlir« Imaii 
i& i n i t i haliltjamoit aaenoiatd 
ifhiE miltur^d i n ^ Is^^&tm* M a Iteeq^ evi to m 
gipimt mxtmt ^ Bys^stU^ wm^m^s 
ovatl^nmoii 5 B S S & & B & ^^ hm not 
tm iiai^  tm&Am^ a^pipoaobis 
mm Z3Dt 
mm© tP^f IMS ZnsM liaii hmm ei^ago^ m m 
extemsliw pvpg^mm of of «aio0l3|.afiia» m 
sinjii i^gaeiw Mtei or js^aial^oe^ aud 
^ ^ SSEgSM# ^^^^ ^^^^ talc^ ^ •» nocldfig aSLotig ull^ 
S S X ^ t o t e l ^ ^ ^ ^ Of iatrioat* of 
tUli 
l{iiPtaia]me3.Xa stt^alii %m on mitm>m% of i t t 
asAsiltt »od« of iprovib i n ouHtusr* ooroiw tirsin 
j^att^ioiAoitr to wMom mmmniu tmUMm iiafb 
yfy^ to fur oariii^ m tii«do p f o t o i M |iatl)og«iis 
pwotww vtmA mtafitloml ai^oottf «i3^»tstloa ffiochaalia 
not Huoh RottboliLiBHb 3310^ a sood mtamt of 
ijnf^matlo!} i m gatlaepod on l^ m a^iro m^^eUf loaoidodfii 
at pjmatat not to omstmot a m i ^ m 
tsyp^ttmUB tMiP patliogonl^^t 
23 
Imditlfiitiims n&th osiAtitftmoxi on 
lifiag m m em iaoltsAt 
&t itas^ ibte mA mmmtt il0&f} m& emmwn 
^th nmiiftiitioiit m^ ot 
o^rlsia tlio»9 reai»moiis| tii m m 
^ n ^ C3Ji64> mmm mm m^rn d^sl v t ^ 
em miit mm^sgum III m 
m^ i^m ©f mmimm, 
fmi smmiUnu Mm^s^^ 
mA M^logl^a Btm^rn W 
mm C i i ^ , m^ a^nommttt 
tte of 
vlt . B ^ , Idotlzi awl uraf l^ a^Os dtiring 
<5f tt»«# liiieiflita vm^w s«aiK!itl<»iHi# i n W ^ t 
ie tlia of m&m asKti to iiif«iriii««i» 
Band ( u m ) ao l^tstd that 
Mitlil^nliiNi i^a im 
yiiygQA»8 iMl» Mm i%im} pm^nm mt aviialiiti 
Ims^mf m^moaiiit, tiimm^ ^mm mA glyoiat 
m pvmmt appspoadH to Hm pMlm vat tern two 
m m ^ f laetaboli^i h^ Uemfiom aisl li«i»t 
24 
MsgASQiiig Bmxm 
MdtaboUo ami onispi® «Indies m im9 
out i n ip@l.attf»a to s ^ of ^ i^ atHtfisari W wtHo^ 
€«iliio 8<il<&t m€ ms tolsta <»f« A thetc»sgti 
Qt slmwt^  tliat m^m an iiq^oftaiit 
i s l^fl ^ ^ t M j r sigaliioafiid i n pmMm 
eniiio sold as^ailatloii ^ t r gvcnr^ pmotiiag 
fdlMLlitlds Sot lilt a p m ^ a i u mm&f a <t@taiiod m 
Hid aolfl a^tal^dUsn ym Qdnsidsyod to 
119V a oQi^ asi^ oia of te tesuatt idtli 
5Si5SlS2S& to IM lasofva In galiAi^ 
ia^ght of ^ pa^Xogr of molilitiis* 
JBiiiio itoM ttotabflaiiMi 
of iho MBlm gto^ item tlio mim told trnttosi 9t» 
r«ii»liilfie ointDoti fi^n Is liMn oonfovM to p?o<lmots mmmm 
to ^ ipathway* of aotat>oliiii of fats mxl moto 
l ^ n Qirn^umst oxiillood to oaA irattv toougli 
ta^oai^ liovsraio tho niia oal4«tltr« p a ^ n ^ of sofolAo 
mmitt ^m^eX notalM^o prnmrnsm <mavao^fi$tlo of 
all aaUo ao&a« aro oommotdd yitlx tht « 
(1> m U r n U r n foy th® oyiii^oMla of pmaii^ 
25 
(S> mnmsX eoAm gwmi^ mt m^m t^t 
noswiatawgiaotif wmi^m ms^ Wmm 
(a) awaintttsil torn tli» mmg mlm act^i 
m ^ m af BSA aoA fat 
Ito e i^d dtiaagds aro ti^ a^otgiiie mmm 
rm^Ung i a trsisfesilmtlfiiiy ^mmUm'^m asd 
mt td olitsia li^oaiBaltoii i^geMug tins m^m mdtat>0li^iii 
m^Hmgf in A ^mpm insiglit inlo tli«i mtm^ 
ei m& lia» 1mm dt»tidii»A 
mliidtriiiiiffiraad iBQ m& 
EQ 
nature aol •xtaat df lias i forM 
out! in tetiiaimalla ter^lu^saltas «i|»l0|fiiig 
a»d ii»gliitMia i n of vmx hmm ttHm 
ppml aaim a^dt i n pfotaln liiiotjmllMili« 
<;aap|>o>y4gat» wtaboXiai 
^ of tlM aa^^ aottreds ioe tim f^maHos of a«l«a 
26 
tEite j^ aift in nm «is|ii{it?«fiisfwasci 
ttm tiiA ise^^ULim ^ tismt i a g l^ i^s 
iiOta))«>M«» am psitimm M40lm» « 
0mm9 of »00wm€>$ mmpv^spf sm9 
m M ^ w ^ s r ^ m ^ad^t mm Wm mi i lo^so m % 
daf^oa t^y mmfi ^ ^j^m imtft&m 
<if iris 
p&tUBll^ puztlidd t M its stti^td i n 44itiali m^ 
Xafoetioii ^ i^ aJ^aidl^ s ia aiwarfi^  ^soedaM tdlte 
mmMLrnX tetaigos m U m t in irAftoiss 
euaiysios and disturbed state of Domel hoat ootaboUso* 3hos« 
hiilpfia I n t3m m^nHi&^mf 
sM of infostloii of ^ 
Srala is ths msln i ito of is foot l^ of litti«ii{i»n(i 
i ^ o H v^tim&tsil^ ioailt to tliA of toont lo lovofo 
aumo i t Hat mmt^m^ mmmmy to 
ob»02fv* tho of foot of ii^eoHcm on 4lf£oiroxit 
02f C^tlo Iol)oS| niil liip«slii or cafaotc^ l O ^ i and Mud t^ jrain 
07 Modiaa oblangata) of « lo« t^raia ^ fciUoifi«i Wm oliaiis«« 
i n tlia oasiaio pattota of aoxnsX ani diaoaaod oat«»« m^taRato* 
pfmttfm tratsaaMinaio i m ^ and glatoiiato^oaeaUoatato 
27 
I n trntsmUm r^tirtai i^^Heaije® emim 
flm of m%X ymm mtimml^^ 4mm eM 
aatllklotl^f li)et i^ asr^^t mw^m^mii^ and 
Oaaoquliit ifi GVAiNiaNii^  patiie^mi® syaiptiMis nai 
iift rm&vHU el^Q £f»m 
fiiibJ«ot nattttr of IMs diaa^ytaUon viildi in th« 
Ip latsrodttotton to tn* ^ir^^liiii seonr^ of sol^ntifllo 
M.tmmtm9 sM of Hui 
I I aiift I^IMls* 
I I I EosisdLta * j^mgod la tm spm^&t 
A) Xdtai^olie studies traiifiaiid»iitioii» 
d«siQimtlo% <l0a£]?2)O3QrlataLott| m&m eeid MpttHm 
aJsA 
Chap toy IV atsottaslons and J^Iioalloat of th« rdstCLti i n 
tb* of pr«»ont laaovIo4)|«* 
Oiaptd? V Suns3?:r oaA Cbnoausioos* 
28 
infoiwatloii m M mmMmwy' BsirtaimDdUl^  ^n^lidsi^tdi 
^m^rmt wlt^ and int^ rij&isf^ HPSiozi m&m a^ldfi 
tmA. tm t^^ psnsQ i^so intQi^vmUo^ Based m lli@8« 
infbsmiatli^iis, & ififss^jpl&oii ^m mm ^ 
t0 mlm o^ ^^ miaiasimfed 
mmmwim ^  mSLtm W 
(smwrntt 
29 
newpldi^  nateqeiil. 
Pal^gai^a iSs^tmmimllm straiii msj^ya^ %m ^ 
pw&Bm% wovli was ^litalatd ivm MM&ttBm^ j^taft l i 
It^cmapoUsi Isdlaiuii 
FTeOWaafjr g«9irtli ttnilos v i ^ iMs mm^hm imis 
wmmeSL^ a tliat naxlttiK gsowtli m m t M i n p^toiMf 
ttfi^^m mBt §Mm ^Id^liii^ tmmi^f i t eui^wed 
ai^iiloaHy in m eois^ftlix^ t % mtm 
I i iv/w) ^ 0.6 ^ 
m ^ m Mmut isH m ^ m^vm fit ji^ a 6#0 
ia I, m^&AW ^sm tlmM eM plugged 
wltb Qmttmk ISm stQii.ltsatl.011 « f ^ Haslei 
niitlliv Htm omt at 10 f^r 3iS i&lii* 
Vm MtM i^iii was tliAii iioci^atsd nitb l^s «09l>a« wsAme aseptle 
aad iiioal»ata4 at six 
vtTS mxUml^ ol»stffired iisti»rQsoop« at a nagitlictatldii 
Qt X mA rae^ogaissfl iMw shafa^taj^itlii wU^woplaovm 
(msdls i ik« ppo|teti€»iis} sarvliHE as a(»tlMlr 
mabais Q»m% of tlis aaoabas was dons (1^11 psqplta^) In 
fiiUbaiiey h»«ia<^tOMStsr« 
frop^soitft i^m (tmm »ix dajr 
2 Hi^tnaimdlla eyat font i l A m ^ mppH^^ W 
Mr* HiK* pmai^tid m 
msiii® aagnvdl^ mSt 

30 
Odntasits of l^ nxx m l l m M ^ i n 
aiMl »pm at I»lld0 x g f ^ iilii» mm vaslUMt 
tisroo Umm id,^ glas« mtdv to i^Mont 
mtiliii* 
gjy^aafa^Qii of <i^ai«»fff9 ^g^aot 
oolls ens^tiiM ii) I I I M 
at In prmUfm Wm Hovog^alialdloii ym intwript^ttdi 
aft9r Qtm o l m ^ to mMllim ^ stiysp^niloti* 
^ ^oe^e w@9 rotated at m to sOOd ^ of a 
notoir msA lissiogoi^ aot notoi jp^ISIT ^ axm ^^ 
mm tliit ^ i(£«31 lidiiogc^iil^ nm 
at tfiOd as g for ifi Kixi« i n « i&o^ oa. romgorati^ 
o«nt£itiig« to Hobris mnA w s ^ t ^ n ooHi* ^ ro^sitli^ 
Qpaiosoant wa® tmm€ m m a t oxtratt* 
W » i i i i i i of tgaiani^imttoa 
^lOQifos' of gpoi^ i^  of tm6^ m to tlii» k<ito gto^ of 
o<s«>icoto w M gli^ng xiso to a nttr m h o and 
tdtbOUt ilitO»i«d|ftt« paVtlQ&fAtlOII of ttllOSiib M s 
31 
out ^Mm ^t^ ^ 
m^m sodl^ i OtX a l i^tin^ mm^W 
(0*1 M> pliosp^t^ Wimp ipM sni 0*3 s i of 
til* mxm^ extVftOt uMiig m total v^mi* M wlh She 
ooxilalt)!^ t ^ reaoteia wS^mum voire ino^atoi at 
m^Q tow 4 lir* Toeotion W i ^ U i m ^ ^ ixi 
imto^ batb for S iM^esAoiil oa^^oxisenti 
ihII^ tesolioii n^xtoroi ooat^mug il]il3.ar ti^slarmte 
eoueantraliom hut m emm^ OE^aot moal^oA that m^oiiOTatle 
tiPdi^aslmtion ^ d oot oooar ^ i n g ikm lioatlsi atep* 
si. of tiia f^mi^m tAK i^sm m ^^ttod 
0n i^tnan X lll.ti^r p^of sM tio ^mmtst^m mM 
i n a ^xm^w uliliisiiisg 
aeatio aol® 'md mtQW C4iisl> ^b tselatlo fhaaa In 
^mQ&fMm mmmw* ^ vm s l i o ^ to dmt^^ 
tm 10 iiin^j aftOF ^ t I t was in ^r* ^ rsaetant 
prodisot mi.m aoi^ ei^oti mm. nisnaMisa)! i t t ^ M a 
Co«4 i in aoatono) apaeajr* 
ismmM of tlio pspmt ooataiiilii^ {^ot$ of imm a ^ ^ 
l o m d W ts^mnmlmUon vmm m t out at Sio 
^^(nwmd itnM^if i reaotion apot mm oititod If" f la of a 
•cpIatliWEi oonteimag 600 sg* ^pmw a^lmte^ al, doal^o 
dittlllod vatar and 788 aX dlttlUad atliMO^, % t l o a 
densitr of tlia aolanrad aluate iras 4a a Klet%*®a9i99fioii 
32 
iisiiig! g m a C ^ n./^) 
of Hit ioilm aoi^a mm obtelmd hy mt^mim tht ^U^tH 
4mmktkm Wm tmpmUm Atm&saf^ mmm ^f eMm ei^dii 
nntttf as abofft* 
MmAm eaimt3f8mt0Mm (m aiaCi^at^t* 
( m wsm eaUaitttsd itst^riHiig to 
tl^ lidlM 0t Mmm maii Wmis^t fS^h Zn mmt 
tti. of mB t m io s^n ^ ^ 
2 /X m0l'& S^as^ lplutai^ atset ^ ^ mlm m^^^m^m aiM 100 yH net* 
phQ&ph&t^ (pE ?«4>jin a total. m%m» of 
fiO* IM mem^ vai liiitli ^r^^jpsli |»liiis]phat« 
is jm) vMmvm it was Vm mmUm ^'it^p^a 
w t^oiUon 0t XisaL i iw^} 
i n S HO. Ut&t m at ten^f 10 i^ l. df 
IT IliiOa vm $0 dwnai^ tlis Q^mm OJT 
v)mB9 Snteatitr wm mt $9B ii/i i n Baislaiaii JMm 
m0M unltt wmm grm 
a standcvd oarv« for tt» OsBovbemr of dlnltrophani?! 
of pyrwaU in ooaditliitit to ti%o»« of atsisr* 
^ aothod not Iw 
83 
Btiaaliiiitloii ot tmm is vo^^^lOit tii« 
wmme^ mdm iroiip twm mdm «JNI.ttl<»ii l i l l i 
fdSttfittoii of mA. ttn^m^ 
m^ mm m% W mUm&nm t ^ mmx^m mX^meA din^^ 
A i^itteX ireao^on nixto® istmslaiei of Q^B m% iQ^B m 
Iftd a l C0«1 K> biiff®^ at 198 mSi S*® 
sjbA 9«8 iBi smpmrnim of in imleiv S^tiOBedte* 
UisM !.» t^se mm idm lAiaMiig f^ir 
I hr i a GfAmt $0 wi^ttst endog^eiss snlis^tttos pHov to vmg&ng 
wm aiilMii doiitaliiif^ ^ Mxlmrt 
iao^Atsd »« wfo t^f §& iBlii* smmtlm ^ 
tdding «a. a«il4 im $ ^ ^fwh A aatyratud 
of potatfliisi mfhomtB vaui in tio 
oontaialiig nm 3p«aotaxil» for of aimoii&a ^ o h 
tr«ipp«4 In&^Q ml OiOl if «aa|il»iiio m ftovaHoxi 
ata^tO^ wm at flUa sto^ to e m w ^ pm^m 
AHA ^igyping of 
A aliquot tvm anaotHa oontaiitttji aa^teKrlo 
mhBB vaa pipatted Into ai^^at* tiOiaa and t ^ «nofl|a 
A t m g m thia aM<iaot m ostlMatad tialii^ Uttsiat^s raagaalt 
84 
^Sm 9mmU of lAtt^m ttm wm nUMsM 
tQW &t moida tern e^m 
dufii^ A^enliiaitt r a a o t l ^ 
sap dagt^ oyeaiKitaig 
mmH^ to a muum ii^m}^ 
i l l tNi ^I'^dtldii of gltttfloati iimfliwils, t m m 
tli» ^ a a t a i * mm% m^^rnUm HjM is m^w&Usr 
ptop&ieU^mik tim we^^U&n mi tlui suibsl^atet ^aeo^utaralset 
t«0iil.tliig i n t^* afiN»r«dS9 ot Gj^ tliiedt ddiD l^ijr* 
A WG&titim s^xt^d i n ^ j ^ i t M &t 
ml. ^m^mM oiSmmO^m llXl^mti^ isstsoiBiiii 
tat©, 7*8 SUTA asa ya m%» m m ia a Iteetoan 
(^oartsi pt im Uglit pjsii^ mt^ nmmmii^ 
islx<Mfi W ft IMa i^ms w&A Hattaiood at pm iita^tlaii 
BtmiM W tuSi^m M JSL im 
mn « t nimt* i»t8ttal at i60 «/a 
i n « l^ttod*! Bodaaii l^^ii ig lit<«ilMitl«»ii 
tanpdipRtttftt m«fl3i mn wm i n •aotOnsr hy 
ijiioii daalifs ifitli p^uxuHm 
•iitiiiitr i»3pat«iit i n t ^ vhjqwi mm «Mar«<l 
atftiMsifig ^ 2Miftetloa» nm m a t i o n m» stmrtad W 
^oxisgitttairata aft*? ttio to n^imtta of 
85 
11 yti of ij^S pm nimt* at m mUmn^Mn 
&f a#a 36 at 3®0 » ^ um^ was iS»««l f®P 
Ili9 €ml.43iilatlQft tl^ mmmt W H 
mssiis* #f alaa i^ift mw^smern^ (10 vat 
A nixtikre 3*0 na a l 
diiijwti x^SyUffiOlA M ^ t t o a l i a l m <pl8»0|| 
M^i&iM ist^ aid an<t ttoi* H i m 
Hit vm st^todi W a^Mm M/a m&km s ^ m pymmta* 
i n i ^ t l ^ wm ira^fdci^ at at 
of fiHlno Ita^ng foniAtloa 
of oorfoipomsiiig GOima l « an iaporti^t nootalsii of ^oi^ra^ng 
dKlno aol^ afiA offootod «tii9«i«a lototm m 
mm^t lm of tlils toaaHoii 
id goiiorallr Qoaaofod hy mxhmg^B Nanoiioti^ io 
aemfmPf <Siit to tlm faot i ^ t osar m M q^mmuu— of 
BtiPteaaiiolla t»qpl)Osoltos nmw avilliiiaoi aatioeiotpio mthod 
oftuld m t Iw ^iLosroa* Attaints navaf Hiarofovoi mafto to 
stsan^AVdlao a »iom«tl)oa £&w mwamtm <^ oa:rl>Q3Qriaao aotiidtr* 
Roaotioxi nlxtapro ooiitfil»l»g B O n o ^ o intliio aol^Sf yn nolo 
36 
in « t o t ^ wluiit &i wX mB et im 2 ^s* 
ernhm d^ &sidL^  dusljsg wat ^cppod 
in mothes^ i r ^ contsHAas of 
1smm itfdiig^ te iis ^ hMm 
mttm alisorlxing ai^v ML pm^ML m 
ivMwmt ml^m^ t'oor tM pt9mtm eoUilt^* 
In owAm ta iB^Et mm^ rmv^u bgfiua 
selatlaa aft^r ^so^l^i^ vm 111 tod ngiaiiiftt 
iim atilpbato soltxtlon ot immm strtKn^ 
ri^oi^ ^liiN^atosr&j^lir ^ M ^ p i t mm ^m attflsipitd^ im 
tdflv isis^Jisir m mSm ^^ 
aciwevs^, it mt ir^fr tis^fni* 
A sllgntir sodified of m^ Ii^^ngot 
vm & to motoio 
In m t^oal. mmts^ M 
vmt tot 4 i atlii. (onlosi otli0t*«tt« 
•tatodi idth Hollo s s ^ molm ti^mieLm 
10 jsi «olo vo^oma hmuw 8»«)« Sw toti^i ^It i io w«« 
toaoHoa v«« tomliiatod liar adding 0*4 a l of id jf 
tsioHovoaootio fioid «»d pirool]^t«tod parota&a imt 
37 
W »i»l.iial.fi| &t %fW n $ f^W BIB* Bm S^ 
iH^tat svpQvmtmt nai ^ij^ottsi ism trmh ti^as and 
0»f$ % ^(M ms to i t mBi latt at mm im^m&tsim 
for %0 tdtk Aft«r this 0.6 01 ^s^&iAm 
it iKi/it i n S ^ HOii vt/w} was ani tlit tiOmi 
at f4»t 1,0 ffila* lb* ooltsiir tlie 
was W ^ addltiiiii #f ^ S ai i»f ^ f i H 
waf wmmm^ at SiO im m HI«tt aaMi9t«oii 
plietoeldotrio mm rm W i^A^kig 
iiBlts as ^t 
^opiiosplmti (W) l^ SKodi la t inr tKm 
Df W In 1 Hr poi^  ttf of f^mtilii^ 
gBttwatioa of pyoteia 
ppotato oontfiita i n ^ tM^t!!.*! osHaetdd ^ 
aathod of m^Qtmomh^ fax^ anA ^uodiOl ( I M U 9 ^ m 
ttovifi* pltma a* ataaOafd* 
yg^afatloa of plioi^hata gal 
C^oitsi plioaphata gai mtt pfup&ntA at daao^lNNl li^ 
Sallitt a»A Bartraa CijW) and about • aontha gaji vaa oaad 
foip ptififloattoa 
88 
gyiipagatloa gf flBAB 
^m in 1 H m ^ m IssNb^ oaid** wm USmm to 
iMTcild ^w md ai^^imatiiiit mm dtosmtttS off mA 
reein was vaihiid itfim glsss ^ s ^ I l e d m^W eni 
jj^sditi i n a ^^simn i^* m Ir* 1% w m M 
fiiiaa mt9r UU Wm vmMm* 
sHiiaM* aoKI Cx IQ vat patiad tSi* oolmn 
tx» i t i»i»» QlOoxt^ i&m mmm& vm 
matiisA dff W ^mM distlM.«d wattv* ^ es^mm Wsmm 
i>f the m^mt^A um wm omwii^ W i^^iilSQ 
vatdifi a«iil4| imttt anft W f e r 
i n smii as 
itlat«4 tnsjw* pmiprntSLtiom wm ommiilarfittd ntlii 
0f I I (OiaMc^^ttl,Berne m h ^ mxm^ sedLtltiOII 
mm tmpt i n « dleOardiiiS tmfmwaM W ^ AqmisKto ana 
l0ft t&g 4 ifi a l|;r ^srati^ia vatsf 
oostfil i»at t f m bag tbnff ammntt&tim tlit eiism 
prtpUffttlOII* 
iMiaii ttciti ^ ^ 
M <11.4 UmPimasBmiiXm u^lmw^tm m99 Havf^sted, 
i n mmn^l a$iUm and 
39 
^ u l m rnsmmh iiptali* rna^w of AWf 
kinase st^m 
aald mi.m %/a 6 mA 
phmpiiA^ %m/X ooit % 4 i n « lotal f^mtt of 6 
lib® Qoatoats i n ad aX irXmei^w H.sim iittf# ineydiatti 
i n ft Moiiof e#tiit>oli<i at tmm 
&t x»m Um» m i pmsmao^ iUHM^ateair* Stf^l^i 
at aiffe^^oit Um& imtew&U m t m i a^xIM to 
^ oold ms odBtaimiig Iilalii £«ii»G> F^o^lpitat^ 
wasbod t^mrn tiess W mmsi to rmmm 
0XQ«m9 of sKlm aoi^ fi^otloii ym oje^otod Itjr 
susponiSlilg tlio fCA proolpitalo i n sobo i^a^t am imepim ia 
Itolliag Halli* ^ si^otnatiast aftiif oonla^fiigiiig 
vm to af^ rnoss* A Icaoim mXm^ of ^stiXXod 
I 
m i added to ti£a dfy anl i ^ t t a d on Wmtam 
a m H I tot cti^p X a « > and dstod ^ ^Xoidiag liot 
fd.}^ . 
Hut lem^m^tm aodlaonti aft«7 iiot ^ t e t tr«at»iatf was 
fiiftbmp «ol»j9otiid to tli* oxtraotlofi of is^oloio adld fapaotion 
by traatlng i t vith 8 i hot iSA at dd® for 10 Sio aodlaioiit 
loft aftov vwovtiig atu^a&o aold f t m U m ooBtalns s o i W 
pFOtaiiii and U|»id»« I t vat w M . lAtli nmaml aaUxio and 
diaoolvod i n l N aodltas l;spdjpo3d.d«« A kamin muKO of i t was 
ap^ poad on 3 X 8 <«a TAmtmm B m £11 tar *WLp and dsiod lijr 
l^loiiiig hot adr# 
40 
isc^ fi ^ isl e^tAtst ^tH 
ani &f mn mqxmm fliutd 
»»<!« ^ df fm m ptimmr 
M pm ^ a l at smotd^ty is^ut^ m^mnlmeL i n 4||@tiia.«<ai M m m ^ 
n m ^m ttk ^^ ^^wkm mm&it:^ ef 
radiosdtlisiLlr aottn^Dg wat b^sie i n « fetm^mh 
MmtSMmnm opiiixt^* t^ ® ^mm 
aft«r aa.loaii!g ^ for ^ nAJi to Voitsge 
at m t U I n tli® 
a a s ^ l T ) £ n mt mmm^ gain ji B 
mA wtsptili® at tO(S» Ss© ^aU^tSr «>f eoiaatiag W 
has hmm W Ba^ liHI mmtL 
imn* 
toung i M t « to ^ ^ ^ 0M9 w% pi> t f m 
0M Mnai BotiMo at^ mm tm tm&t pMi^lm 
stu^eis* veir* idl^ f ^ ai^ nater s i l i t ^ i ^ 
eM a»lt)tal.iitd i n air coiiaiUoii»4 remB C t ^ e r ^ t i m m^^ ^ l^QU 
m.m mm ligltta^ mrnnttmUwi^ mA 
41 
thi mw icmwH wmtm^ 
U<lt ^^ mwm^ wSg al»Q«t ifiteaUm 
DitSi vmm sn&e'i.tgeea W il^ oip&tatlof&i irsla 
pmmmi^^iin sulplieitii l ^ n ^ (l»^ft> 
(Mortetrac^slim itmSlm} 
iiiUoo«#& Unm^rn} ffiirat* <Mikrti»< i^i9 ^lias^tott 
end mi»Um imngel limWji.tr Osh l»t««>f 
»» of India l.ifed»>, 
Btmoidssol* C£X«g3^  « Mar ai! mmw Fi.tta«» 
ibis 
Hi^iiLaniiii, ft<sl«l, hmglutmA^ 
lAQoiiMif ••iPintf ^raliiitt £lUttii^aS.ii»i 
jUpHdia^ wlmalm^ tmtsnmlm^ I«»iB»Woiilfi«» 
l^^rdfftiar |,»«r^fi|ii>t h^trutrnf 
42 
^sodglutarat^f pfmmtB ni^aottftl* ^mm ^btalnid 
^Qii BsiHeli dmg mm^^ F ^ z r t lisrili'fti^ iit 
tfm pffmvamA imm itotioisal, ^tal^aa. I'dom. 
fmatouQ wm pm«m®€ Smu MtPltionaH 
m-ootmidcsila ^rporntioni W H ani I W mm 
iirfi« SkW i^wSts^ln vm^ obtalntd 
frm BftH^)^ p ^ i Wfm^ mt^rna^ 
t^n^amS, ph&MpMtmt m^rnVLm fni 
l4 £1 
mm prnt^ame^ fvm ^ ^ Atml^ Iberar 
Mil otl^ir as'Qageata mi me^ ^teii^ tli# 
o£ tlHii mwU of aJ f^iO^U^cd isri^ d* 
M$MA1M 
SSOUOll - A 
mfmU0 ammm 
43 
l^Mtaiiia^ of tim mxSm mtUmt of 
MaifmmmtM tm mlmtsfemimmw edtSidll^ ms oa^riei 
W t^d p i ^ r (sliriiiattst^lir t<»^iiiilfiii m i n 
l^tir Qoeaofi aninp wsm m tmLm pm^ 
aisi t'im^ ymm sisl^t a ^ i Cc< tafia 
adL4)t adid and QXi^jato^e aoli acifvetf m smm 
msniu pmsm^d m i tet ^0mgluta3t»t» 
ttost effdoti.1^ esAm gr&Vffi vtm ami^&smd to 
prmmi^ or 0xeil&&&tBt&f i a BmapUm tti* maim gm^ 
fyfm a^p^litt B&Hm sM 
tn vimi of faet Wa^t WX0 m$ml»m pmsm^^ eotiliro 
tffm»maLmtim $yatms h^ttma eSLmaim^ ami 
Aoi^i detfidiod iairo^tigatioii of m& tihmm 
•ystm iforo j^orfomod and ttm rmvSLU giwm b0lmt$ 
aotlylly of (OBqiaogf on a t i ^ a 
gimiioation 
J U of troaWiitt oil o»ayiio oarxiod out i n 
























BsirliiaiKislla mm wasfaM, 
9dX3.8 anA tfall debsi8« 
f«0 Id tlm aJNirt dPiis vas adaaA to 
aqosl ^oinsa of ^el^tat plm9pMt& Im ml& 
oeoasioaal fo» om tmat and at x g 
5 slut iaiifia8iiFt»9d pw^t^m £»m%m p^mmt in l^a 
a^ataatafit i^ avaalad OlPf a<itlil.tr« 
Sia wm tern g^l W ^tt^vmt isalat 
ef»iiaa»tra1l,oti3 pimnplmt^ of pB 7*4» 
A sumimpir of ths foi^fioatloii pfOdtBdmsm ia silvan i e 
In tlia first iastanoa a l nf H p^aphata l>ttffa^ 
C7«4) lias m awlia^ata^ gal. axiA aHalfi^  gesitir so 
that a 8US|»aii»ian mt g&l ima foimad aM«d Duff air* I t 
vaa laft for m lalii mlk tmntxltm^ ^ apafaman m » f%aatdd 
and 12ta aopamattoit waa i>l»talii8d» ^ i l J l a y piroaadiifa vat 
aatxiad out ulth 0«1II afii M pl^^Hata ^mtim m^ tlia 
f^aotlona t t o atotidiiaA utra aaaasreit foir tita ^ajwia aotlYttjr* 
0»S M pboaptiata l»ttffat a3.uoata M Ilia «aadkn» anipBa (cs^l) 
aotititr adaUnai pratala aantant* !8uai a lil fold puitlilaalloii 
waa 
Fdfthar pasifioatloa of 01^ 2 oSt^t oed^ oliai plioaplkata 
g ^ oil DBj^ oaHtaoaa ooiiam vaa lOao M a d but dsn to pmvxikW 
of tlia aa^i ia l i lioifa^ari i t ocmld not l»a aoMofad* 
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mmgBs m Tm msm 
mjmuw 
into tm iMoh mm Bit»mtA mt%CmiA 0 
anft mnm^ tfi^ ^ t nt JSiism at 
imt mom t ^ n }ial.f mUHW M i t 
l^ee^fig ^ Qitm9 at ^t^f Q i&w 0 endl iteiliig 
resulted In the loss of taoa?© ^an haSX of i ts aotlirt^, 
Farttally puriflod daesmio waft into t«o portions* 
on® portion was aialraa^ ovoriaiglit againvt <loix^o aiatined 
water i n ooid and tha othar vaa leapt aadO.alra i^d at fiot2i 
the praparatloas ws3?« prolnottbatad ^ t h varying oonoaatraUoiis 
of pyildojKa^Sxi^lioapnate for aiatttas bofora astlnatiiig 
thair aottvitlas* Its^ 3 dsBomtrates that tha ooena^a 
diaaociatad to aona oxta»t from ihm ^mim diaiarsia 
or dufliig the ooiirso of pixel floaMojtk. m i a the uadialraad 
ani^a raquirad for attammg tmMmm aotMlsft the 
diasyaad oaa aaadad i^ yUg* 2t vaa also obaanrad tbat higHtr 
commttMom of pyridoataX^d^plioapliata Itad ixsmtdtorf affaot 
on erf aoUvitr* 
fioxTSia protein was first preino^atad for tfi nin. vitb 
C/ttg of p7ridoxai«6»ptio^hata* Bni^a aotivitsr datarainad at 
fbd ps^dimii^aM vlth pyildoacal^S* 
l^lio^ltotA t&v 10 ialii» 
a#B al. 2 M ^oxoglutairatdi 809/U 
rn^'ss^m^m* lOd M nolo ^mmm p^i^^tiata tmff^v 
^P^ wtaSt voiumo 1^2 ml.} inouiatldii 60 aia, 
Bassyn® — • — 
mg* 4 ft«ttiirilgr r^atioasHp of iia.a»lntN»S« 
a^ftotioa eoDdltlom catui at i n Hg, 
500- FIG. 3 
450 -
o Ui 400-Z ot o 3 50-U- soo- ~ -4- . Ui ti 2 50- """ --A 
> 
OC 200-
S: 1 50-i/i Ui 1 00-_i O Z a 
50-
0 '-'T I I 1 I 1 I 1 1 1 
E 0 5 10 15 20 25 10 15 40 45 50 
PVHJDOXAL PHOSPHATE 
2 5 0 -
o 
UI 225-Z oc 200-o U- 1 75-
UJ t- 1 50-
< 
> 1 25-QC > 0. 1 00-




( mm ) 
75 90 
48 
aiff«tacit iiitetfeiXi timt Hii rate 
teapvot to sotlftl^r tm 4$ idUs* ssS a 
mmdmm W ^ silQ* CUfi* 4h 
aiyiit .ceaeonlay t^loii 
Wm reialiotiibli^ lsl» ^ pymmlt» f^isivA 
Caetl^itsr) tistt mgm^ p m t ^ n mB %& to 
09 mimewtrnm Cmg* 
BitQ^t pn and fettffegj 
I»l»@pllitef aiiS ^enrio aeidl h^mt^ MtevB 
10 at ot j^B mm m^lw^ 
to tlie Ql»s«watt«as nf « tli» pH optlmiii l^f 
tlMi voi 7t4» pltoi^liiita to 
8*0 i f i ^ aai idth liox&o a ^ d h^itm* 
Mtmt of aafatteesf mm&m^Mm C% f^lm} 
lBou«tt of glutfado foBMi at ^ffof«tit 
oonooatfu^m of alaaltw snd i^oxi^ItttariilMi iitf« «jitl»at«d 
Tof tim ps^er olapcnatoitapmo aeHioS Csi &,wm i n mttm0 
booAWo of llaitatloae of r m U m pmav^mm tia nioMoMi 
QODitant foif alaitaft and ^03ii»g3.tita3fat» « i ooi^utad f!p«ii 
Uiii«o«r0f>*»Biirk plo1»i (SgSft 7it|tk Bm$h} ma of o?d«» 
of 8,8a X 7» l * IjoT®!! iNiipootly^ir* 
igig* 5 S f f e a t o f m e y m * prote l . i i Q0ne@»trAtiOii o n tt3.aiitii9 
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lig* t « Bffd^t ^t aXaslao on Moliietraeiifeifas^ 
adtMl^r of B^tsiann^a <1^  
MaQtloa ooixHtons m in 
jftooiprooai of a^strate oo^eoatraMoii agalmt 
roeipi^ioal of a o U i ^ ^ (UiHhfttavoir aurl^  
foip tl^ v««i,£loatloii of m mlm^ 
l^gv Bm Effoot of ooiKsoatsratlon on 
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49 
A&tiom of sQOd m&mn iiMMtoirs wsm itMwd W 
pr^iiiot^atttig HMIHtot nith tlm oixi* 
aavbon;^  agenta m W^vm^m 
iiolilblM ^ ^a^mo W a^imt 
Hftal Qlnsi&tlag $mok m omphmtmrnt^liSkm^ 
Bmis^trn^ ^mlim mfxAno^ i i M l i i M 
SaXti of tisftvr laotal* i n ^ m ^Bfpp^w ati%lmtd 
ffi^iTiivivio I m o t l Y a M 
mal€ at n E ai(f ^ Ht i a l t b i M W «tl)oiit on*-fourth 
to osit»l&ftiu mittiojr of isOst^^tiom ootlld swrmoft 
ifer of 
i m t of «tio omyat sotiiiiv vimi i t i ^ M t o i 
BtMm oranl^ o* 
Hio p^ofeAomorouilbdiigoate <9 CUB) 
« t irf^M t m ^ u m r % m u m ^ I^illo « t ajoT^ 
iodoaootftto liaa no offoot o» m m m m aotlvilsr* ISm i m u ^ w ^ 
•otloa of 9<MB fsMM mt lit tovoys^ txy $ k ^^Uim^^ 
50 
" ' "' ,ilinMr..n,nnMii , „r ,ir„y, u , , „ i , n, „n „.„„ 
1 X lor^ 
1 X 




Z s o n l c o t l i ^ o Ciaa> 1 X • IB® 
1 X iT® 
{gM 
« 9 $ 
1 X 
1 X ^ m 
BUfii 1 X ir® 
iT® 
a 
o^f o<'•EipinKlirl 1 X * ei 
X as - 0 1 
Mim s t t i s d i m t a 1 X i r^ • 0 
soiftuK tasrete 1 X I I R ® - m 
1 X « ^ 
g i e ^ t s i f sa ldate t X SET^ • m 
1 X • 1 0 
s 
©•0 X I R F 
1 * 0 X < 
6ikO X I ' S i 
6 « -100 
m, 
jOffi • Qrateias l^^^eWJiiOLm 6 « ICT® 
10 itf 
isB a x i<r^ - I? 
laMteltioa (i-l mnwrnUm 
51 
diMipXetoli' imiJ at @ X t t a^Hf^tet tbfi 
^ ^ i ^ t of iioagboaa^^ 
Fongralet st^st* and htA a inidMtofir 
m thii Imi % sl&glil 
Otilir ttcdifieil^ ^ W il^hf 
MX ixmMtOiW m e ^ U ^mt ^fon^t to &!«<»»% iiettttal 
iSm m'U.&n of »m9 m t i m m ^ ^ m^ aatiMotiii* 
m of @r« tm Iml^ llo 4* Oil^i^toad^m 
imMML ^ tltJNU l^m ef 
ttm antiinotlod i m b l t e d ^ mxm^ mmm ^ 
<oa»l>Brtos»> i t M M U A tb« mgwo to tte iifti^i»ini oxtoiit of 
oiMNHftlii ^ tim mi^um 
olidjot^tiliit pl i^lmt* ant 
iiHttaltod i t W alioiit 
mmnAnon Bumns 
aotlfitr lia?lKatiiiiU« tfoplkoxoltos m» 
ahm m&t at pn CtM»l^ &t» l»iff«r| i^a^&iii moA mwlm mm 
52 
vm dx^ smti&lotl^t 
oil sg^iiotraiuit^raso 
of aartnaaz^llft* 
f t i ^ m u o i i 






0,0 m. af mm pihG^ iieiabatsid f^ ip ||S idLii* villi 
oi of ^mg Cx ng/iil.) or wattir (control). 
Hertasaa^lat. 
J pM7*0 * pu 
l^AxfglAm 
m^i'^eMm 
SliwCllutaial^  a^dt IS^S 
OwO 
m^mijdm m*Q 
t^Thrmtxim aiss^ a 
n*Q m o 




mv^ isittiimMI pM d*a« mMmt 
S0fiiit« wm U^m %t pn i^S mm at pA 
m% 0f m^rn l ^ i ^ t mprnm^ si^ mm 
m l®m% atttw, 
^ e ^ m r n ^ n &i gim-MI^ Is an 
st^t ^msm^ I t iniNslir^ m idid^m^a wmi^Um 
hw^&m tim m^ wSLmUmm^^^ 0m'mmm mA 
aisd m m UiSc m%smm m^m mi 
ffittaUdliaaii ^ ^ n t ^ t mw^m^a^*^ mU^W ^^ 
m ^ m m ^ ^ ixi 
omrn i^^mmmB mmrni^ aftet 
i^insli^ mn^^m iMraet m% tfSOO m 9 im W iilii» was 
wm mm^um im mmm^ mUnW* 
iSm X $ n^^mmtmt wm »&m nt iidi^d e « f^f 40 iiiii» 
m^ Hit mA p ^ Q t mm imm ^m 
$0 mmrn TS jl of mt mmm mMwiW mmf^m^ 
to ^ X f 
Hift i^sfiPiiiit vss to at 
55 
3s i* tlms c^taintd vas 
aal^taa p}mxiptm%9 gft^ It mm Isapt ixi mi^ tim 
id til m m s i m ^ sMitlelag* llmulsofl^ proteim m m rettovtd 
ivm tlii g#3. W Vm a t i^o aoUvilsrt edsoplMid 
oa van 9luted ^ 4.0 eO. pliospliat^ Imrfex* Mf 
liH 7t4> i n tiKd wml^w a^sdits iftaN» 
«iaaRl«<t mt W partially piaastH^ iM} mssem* 
A mmmm^ ^ tlie is giiraa i n 
desiUmg Hi ^  the ^rodo ©adiatlon of 
W H ms ohsmmA imt^m ass^ug tlie ^utaiaatd deliirdi^ ensMi* 
eetifl^* ^ v e M i i l i i ^ endiigemaf i^a^tloii* i t 4ii6 to 
^ i^fesenos Qi nmu prateist in offiidt 
tMs M moired toiag 
pmiUnA m m m aoXutloii vm 4ittsil»utii i n 
tm mu ami at ^vf C mek titt d i m * aoUirilr 
0f fttsstt 8«tf 10m mvrnw^ am wK* ^ttaliig ana 
thsM&iii Qf t^ mrntm^ pfomo s^^flnltad in tM iott of 
rnmiW to mxtmt 0f7B $ mA m im aix^ 
a^r 2Sit was foimS not 
at 4® « M l.o»t jl of i t « aotliAtsr oa f m t m 
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o:sl<lli»id HAoa i^to tiire aliiit« anl 
« Bitm slstn lalmtA WB&m tlit pm^mt nomill&oiii 
HIS Mmm S^yog ^swio 
l^rotela ( H i t 10>» 
ef 
l^^i^liate aitd m^clSiaiKaas&liis 10 
t«i«A tmm^ pM t9 d#|9fniiit c^tlinitt pa 
of t1a» ensm^ i^sdttoi^ atpPtBamIX® ie^ i^tx'agstitti® 
0|»tliiaii adtlidlr at pH dtO i n l^otli Imffrnt ^timgh Hi* 
mtMW wes i^ iifftip ^lan 
Im IXh 
Mf^ut ef sttlls^atg ooac t^ilapatloa 
lam Wmton ispngiaiit* %m@ n meA 
B^e M HCTSI for nmu and ismomghkuwau at 
Qdi^tttftd £gm axiA Mmk CHgtt m€ 
tn wSmmBim isoiiQftlioapliftt^  at 
l^m X vac foandl t<» •tlaulat9 Vm aatiitlr W 
mutt a e t l f l ^ ri^atlomHlp of 
of Mimim&mal^ei* 
eajianBti emMm 
iBOl^  BS^ Af 0*§/ii mold UaM stiHi MM 
^•Qx^gXmt^atai m^le txiettoiol, mim 
ipM 8»0|« 7@aotl0it 3«0 a l , 
GHesige i » at 366 m/i. 
to of onsgMO p^^t^ii mmmtsmtlm on 
(ilttta&tt of BajPliiiilllMiIia* 
^mSgttms »$m m in mg* % 
fig* XI Bffeot of pU mni iuffoiNi oa Olutsiiftto 
dolisrdrogoiiato of totaazmalla* 
mrn^tim oon^tloiis tii % 
a LU 450' FIG.9 W 
Q 400-J • • •—m— 
g 3 50^  
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buffeT ( - 0 5 M ) 




10a m mPU m>mmtr&Uon on camtMiatd 
mmUm <^aSiiUQm atm m In ISLi» 
Etgi JBh nota of rociprooal of oonewotTii^oa 
agclait of aetlvitsr f m tSift 
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CONCN. OF NADH XIO^ M 
FIG.IZb 
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J^S N A D H X I O ' 
I3fi M i m t of ^oxogXutarats eonotii^&tlOB m 
of aortMonmlia* 
Hg* ^^ of aobstfate 
Agaimt retjipiroaal. of 
TO- F IG ( l 3a 
S S - • 
60-
o 55 . 
« 50- / a # 
X 4 5 . / 
o / 
X 4 0 -
o < 3 5 -
z 
3 0 - I 
_J 
o 2 5 . / 
2 0 - / 
^ / 
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o C - O X O G L U T A R A T E X IO^M 
1 1 1 1 
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X 3 -
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r 1 -I— 
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Vs X 10^ M 
58 
tM»t9»slii&l|oti SiB of tim tSmm Im 
pt&amm df m* mmmtf m valMt of wmM mA mtsm^mA 
His MUW of ^ to mm i n tbi 
df @iiii0iit«i torn mm wm^m 
of tlid |.att«r i n tn® f«ia«tioii 
^ei^iiifitftS. 4st6 ilmmA i^td ^ / i i Qf ano&iiluBi 
iont ^ ^ vaa inoifdasd eaaama and alaovd ^ t 
l e v ^ ^ OII837IBQ m% sitoif sw mw9 raspoiw* CiLg, 10)* 
awi gQaetioa 
to fosaatioii of Bfogeo^mtaratit mM stuaitft nitlt 
Iiedrtiailr piti^flaA rnimm^ Wm vdAOtioii wimW 
ooiiiistd^ of imlm glutMate, 3 m Hig^ i 1»<I ibI 
and 9(i|fii0iiH ptaosptoftlw mti^w <0«as K| f H t«0> in 
m t o M volwm of iiil« i n optioai «lotiiii^ wm 
mmmwf^ 366 aooo^is Aisior pfoootfwo of 
(i9i6}« CMljr • siisHt iiiaf«a«o of 0»d0d i n 
mxM !»• IjS «iii» imitibatloii at aiiii 
atmr^ tlMt tlw «ii«yBi* ittd m% o a M ^ a Iba t o r w d araaotion 
v b l ^ favotirad ttai oadAativo aa«liiatloii of gMtaamU at 
oo^ pOMtd to ita ajmtHa^s (baokvard raaotlOB)* 
14a DetexaiiiaUoii of Ka ve^m Ham i a 
ppdsosee 0t 
Plott of raQlpmaa of 
Hg, 16 Bffoot of cffBioiilm ion ooi»s«atratloii on 
^Etitinato tialisrdjfogotiaso of 
2 4 6 8 10 12 14 16 18 20 22 2 4 26 28 30 32 3 4 36 38 
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FIG.15 
T 1 1 1 1 1 r 
0 20 4 0 60 8 0 100 120 140160180 2 0 0 




v a ^ a g m ^ r m m t B t m ^©©itepit tteis iSwisaittatlaf 
ispeaiil^tr tm W ^ parttaiir 
9mm& aart»aiJi»I1la mm ^ M ^ g ® i^isy i*it 
not S W l ^ i n esmisatHK imm^ i t o 
suggesting ^ t mLB ^mm^ 
wm^f^tmMpMm 
mmt of mt AWf AWt » f W and W x 10*% 
Q^mw wm fomwS t® liatw anr •fftot 0n ^ reaq^Hon 
veloettar 7)» 
Slits Hiiaisg va» <ioalliin4 i » a mm^w mf^^wimmU m^m 
4i£fmtmii emmnUrnHom of mmam pn^Qt^a* Tm restditt 
IxiiSlQattaS tHat tiM motivation a gliraa of 
m vm ttoeh ta^lits' Immp oonoaiitfiittom aitignia Itei 
111 til iA&m of aiispM* 
larfyt ef aoUvstegj ^ 
B»iliit«atat tlie m U p Q ^ of 
at lalslbttail tbe atiByiia W M l m at • l o w 
eomiitiratioii i t tia« no affaet CSkMa 
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8 « rnaUmmm sM i&Mliltstt on 




X ^ 41 
X IBil 
X. 
• 1 % 
m Kf^H 
X 10 M • LA 
X 10 M 
M 10 M - » i 
m 1 0 M • m 
X m m 
• X 10 1$ 
X m H 
• S 
X 10 U • m 
X L I R T I • is 
X 4 
pm * m^m % m ^ ^ 
62 
23 I ttsul ^ Hid «tli(iil.«1ioii W 
was {»«9tiaiiur in ^ tlmt %h» in i t t 
pwaa^tm mm speat^i^mts l^^utanim at 
ijgr% wm •MHtti.iitoi^ to ^ •letftiit eiar 10 ^ 
mppw? aiKS sst^r^^ i s m isMl^tdd t ^ a^tivltr 
7S md % impmtiml^i, M m at 
^tmntmUm aaUveitd ismm^ W ^ H* ' S^dittn 
deaetlva^ eiugnRd lar 30 CaPbOT:iyiag«a«®, auoli a« 
i iMMtdd w^B mm^^Uvrnr* 
Iddna^tfitd I»t9ii«lit iAimkt % i ^ M t l ^ a of tim mm&m 
IialilMtlim 0m to p W i m ^ <i9tiS4 not ^ oomploMl^ aro^oi^ od 
W t ^ ^ m M t ^ <10 M i ^ atln^ated tlm oaipio 
l>ir 01^ 7 i n ^ ptssoao^ of iGS^ atolim 
t^o m%m% ^ pOiS iiMMMosi was tmmm^ t^m da to lO ^ 
Bfypot of MiortDiflldal d ^ a and aattteiott^ 
"Gam aotion of dimgn m& sstl^otioa on 
tHo la pfoaoatad i n MsHm % iOl of tha drnfa M o d 
iiaro tmsxiA to l)o iiMliitoiy to dlffatimt oxtaatst 
aoi»i of tlio diFYxg ooiOd i i ^ M t Wmdmm 
i iMbit loa i m ^ wm oanaod olilortiaa&diiia dUsgrdrooMoHdt 
oiOy* pmtmamsy^n iiOpliafeay 0tal0i*0(|miii pl30i|>lMita ajotl aiirao«9r<sla 
at l<r*"M had no affaot on tlw ans^a « 
63 
t « Sfftet ^ <l9tti« m gkutMe d^l^^^gtnat* 
WagtmmmllBw 
i^mm 
"'!" ' a m i ' l' ' 
I tmuum 
im^myc^n 1 x 10 * 9 
isurtW^n 1X10*^ nil 
64 
«t 
ii» # * 
4 
I % I f 
65 
wm asdi^ti m m d t 
pm^UalZy terneUt^m 
^pimrn^M.^ Gi0UnW wan i a ant 
X i Bvp0Tmism% I t ^Hild d^arntcMl 
BmmmmMmos as&Bzm 
QualltaHvG asftars in^fe^tUT wvif^stM prdoaaoa 
wMok lu^iiid foafinsi a^an^oii tiielJid tim 
l i f b ai^^i lOaMiies adpisifta^t 
Simm pf^mt Q^eBifttogriplile m^Wno^ 
ntaniitsMt iioiwo inattm i n iMs mim 
«foid«i« 
wfMi afomaia mm mm umm 
inir«st&fftt«i4 W inoulimt&iig ttn^tta ti^itosQittt idtli 
«nlti9 i n pv«8«iia« of AST ttiid i t i arefonmrfitliii 





a M m 
m m 3 
m m 9 
m m IQ 
m m n 
m 
mim t/nQ Cl30 a/ii m%B) 
Cctatliid 9iio8pii&t« klnas« <0«5 ac«| 
Ifeigttfsiiai <3d/U mX<»} 
l^iJo»pimt» hxixtw pH 7*4 ilOO/A Hole) 
ill. tbw alrav* eamUtmut$ ymm la « totall m m ^ m 
•Ixinrv of 6«0 ml* <1*0 tiH) tdt^ nAiraim at 
67 
""""""""""""" mi, r,„ •.„„ ^nr in 
. ^ ^^  t mmtim I wmeUm 
mil* 
M m t » > t n/i waXta Qlut^ato 
I m» p w t ^ a 3E 
0 * 
10 3 a 
ao 6 1,0 
€0 t ao 
do 8 so 
100 T 00 
ss^m act^ 3./&C <40 IB/H 
omMm pltmBphB,i» iS^/HL msiie} 
M a t l m Hn^^ Co* 3 
irasmtlin oDloitdd <30 /tt i!ioi«| 
\mit0t pH 7*4 mUm)^  
MX ^ h w ooostltiieiits in « t o t ^ r^aotlmii 
atxtart €»a nX» m.<imu vitb^mm (1*0 iil«> at 
^msNmt tijwi intwfVftlA* 
68 
HSm i&lH^X*^ msim fttsl^ i n tlm 
^^Iwxeilfts turn Isgr m^mmim 
tiis in tim p f ^ M n ^ ^ pmisis^n lipta fi^ afttlosi* 
siso tm^U m Wm mmmt of f i t m mtAA tsimm 
% p^sw latiSHiiriii ^ t s i ^s^ts&n &f 
in %t ^hm Hiat the 
of mim maia im 
tlift mm lB^$tm tdr Amim t ^ n tern gS^ mtamste 
iMr^RS l a li.p4il f^s9t|oii| til* tm^wm ms tpitt« 
In ^mifaat piroissss Xlmiir t^to 
60 alia, of 
ummm ,m m 
pwAUmtim 
tma^im^UB mm aA^A oa ml t^i^m $0% 
and 1 at if^ Of ^ i e l fior^^^ettd ^ 
«tieytee aotlfilT pyolwla oont^atf Huit 
nii«t te i^ at adbiopltia on 
ffnsjrsit frcBi t ^ g9l, was ^ t l i pboapliats 
littffi® 0*05 pH in tm &Xutiom mim 
of tlid ^autiiig ImffeF* Mmkt 4 f^iA pmi^mtkon 
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Hm cuspid was dait9is!ilf«ljir ^ l a M iiurSiig « }MUm 
AqmoiM II ponder* ISm i^esuits &t ai^jolas© paxHtaattoa 
i n A 
iJito tm tubos vsidoli le^t et ars^  --'lO^a M^m than 
^ of ^ sBotlsritsr iras Host i a a a^ars $.n 
A Itneaifi^ in the reaction rate at ST^Q observed 
46 wlmUu m^ i t roaota^ m laeaiiivia li^ 60 isii^ 
l^saaiag v^on %tm ©Basra® «om©sitetioii| 
fllrsct f^atiajasMp ^ t t w m QiT f^tftt^ m4 Vtm isaaoaat ©f 
mtmt »t pu 
:iliA ^^tiatsi pM of ^m va* noa^d out «uiiii« 
veronal anS Ms-aca. i n ^ffotont ifaiigos of Iba 
02»tl«i« pB was obaaririwt In tiia rai«« of to 8»f Imtib i n 
voronsi ai^ Iniffers Cfig« 
Hg* IS n m a^Uvitr rsiationiMp of MvimsmMei 
OQixSiilom msmr m in 
It Mim^t 0f prdMa i^onatntrftHoa m 
Hg* £3 Btfaot of fU mSi taufferji m aldaioit* of 
H&rtnAisitUjt* 
z 
2 . 4 - F I G . / 6 
UJ 2 2 -
1-
o nr* 2 - 0 -
a. 1 8 -
1 - 6 - / o % LU 
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8 9 fH 
to 
71 
Wtimt of i i^atpaf mmmmekUon 
vas ro31oi#9d tip to 0«OS 1$ timmntesM<m$ Hm 
itiolMiiilis isdDsttmt as tmst tAmmetmp^Ma^ pl9% 
(iHi^tl wai f<iitM lat ma oi^tr ^ ^38 s UQT^ (m«* 
Bffoqli nf aetiira'tegg igaaHaltoyft 
Wm i t^ l i l ter or 
a^Mirat^t at tiiiatr^ ^H btfovo aMng ^ stil>s$fat»« SHo 
ultl^ seed emam mU-mtrnm lnl&lsltiift 
in ].4t 
m ag«at| at 
•mQ 
and vs^sana iSQW at lid Mi 
i i M M M ISm mmstm to Mtt&mxis ^ oliimw natal 
immmrf mmm* at 
X 
t&en h^ B!>fA vta $m A^tsil mtmf & 
oon^Qtvatton vanga ^twaai:! 0»2. idl §& Bfm 
Islslijtat e^oantratloni of mu msM t&m % lost 
in aoti«ltsr ]J5>» 
IdnBtlo atiidiaa i t i|p|>ea»aa ^ t waa a 
iiMIHtox* to tha lartnaiiBalia aldotasa <lis« 20>» 
19 Sffd0t 0f WW OA lairlaiaiiatllji 
al^ ifidasttt Ia»©t showi retiprooal of 
Qoac^iitralioii agftlmt r^ elpje^ oeol, mi 
mg» SO iida&Mtion of Hoy^axmeHa 
0l<loXaso bjr SOfA. 
F I G . 19 
2-0 
S cc O 1-0 
< o 
o 
s. 0-5 -J 
1 1 1 1 1 1 1 1 I I 
4 - 8 12 16 20 24 28 32 36 40 
2 y ^ x i o ' 
2 5 50 75 10 
FIG 20 
10-1 
0-8- _ ^ E D T A ( 5 0 M M ) 
NO EDTA 
, . , , 1 
8 16 32 40 48 
4® 12 20 28 36 44 
72 
« Bftmt 0t bbM i0t»t Bietal HaA^fSt 
aM m 
tSLiSalm^ AMPity Of 
I Umi. 4 
t OonoontratloiitZiAilidtloiv^ 
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74 
Id * Mttmt of i^tk on 
a0tl9i.tr ^ittrnnm^lm.. 
t . 





jans^ m* stSwasMoii p^trnt^m aettatt mm 
0*01. K Otl M mwamtweMm of aiaii* l^ na.* 
showed isaaElwai ao^vatloa mHme of alio^t 30 %> 
si%hat9f c^pef 
M m asd tmmma sf%lt&tf» im me 
I C T ^ ttafSceilir i i M U t d i ^ aettfilr* 
^ ^nmm ^ at l » f X 
ipWm} m I f M U t o t r 
than sodim iirdii'oahl.^iid* 
aftaulatdi tti9 entifiw Igr 10 mtmmtf ^ a t i i i i i 
at samd r^vsrs^d iialiilill^^m ^f 
oatiiWi ^^adt fOiB i s ^ f Q i aad jl 
<l!f^l!> pvmi^m^^ tmsH u 1m 
»%latt3L«ts|i)g til* W i^ttt m ^ a&bais^ 
nf si%lmt9 ewliimtloii Cultli mhalt cmlfliatft) W 
^otit oat and a half Uiaaa* 
and s^cai otsaitt^ iiMlxltod aaigiea 
try 39 i m& M ^ map^^Ur^i^ at 30 ^ 
mueiKia &m tm&tm^ mt 1.0 H, i M M t « d ^ 
bummi't tbf foimaff was aioife istoitntdisr* 
Mfmt at attoalAoidaX dynge and antlltotliti 
Asong tlia imoaMcldaS^ drag* tcindf 
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milm ^  « msmt nt on 
unease* 
Cbnesn^iiiloa t % 
I mnif&nm 
0*01 K 
U • %f 
^m n ^ 
0«06 M • 
0^08 II • a a 
(ht U 
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(•> tmuum Aotlvetloii 
liiMil^ cdiidftatsifallckfi of <l7ag i a ir€)a<itloii mimimm 
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iMd mm^m if^Htds^^ on t ^ anotlist 
Qbloiefaliw pHo^ptiett had s J l g ^ stiiaia&tdvr 
M mtff I I n M M . ' m t r tfh 
intmmnm 
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infe^tioa iit u i ^ a ^ g l i r 
HTf aotl'^tr < 9»ai> i n 
a n parts f^a toalu m ^mu 
i n mnUetX aM i^ffntea e^als* l&m of i M i 1*1^ 
IIS9 4i ^ M ^ anS ^ in i&m^ wlA Mai 
W3» 0Stmt ot th^ d^ fiiMIs to tint 
ii^rotdd^oD gi^an egotist aaftemm^Ulfi 
aaselrt IXagrX« 
and mmeq^m Ims lieeii os^ esadA tte ^ f t m ^ m m 
O^t m U i ^ U m Qt UmtQA ai»i mtme^ M 
^ as^ttttaia ^ tmd mast •tSe^t W 
%lmm«iltmt ^ a^f a o ^ f i H ^ i n axtoil^ 
«bA nitlioitt ^ l^oilbrt olisiofvliis 
i n ai3liaei«« 
tes HagyS, aloasr appdartS i s ^ M t o v r aio* 
OOf moA i t tlM easa^e aoUvitr smm tx^ats « 
pmf mmt fal l obs«md i a aid aad Madl l»r«la h^m 
a m i (F <o«0D sad 33 ^ (p v t i ^ t Q t i T ^ f 
tn© lait? tm patts of ^ t i s s ^ simAm i l g a l l i i ^ t 
olisasA* 
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eaijaaai mtf ©f ialo« tmislm flQS^ 33 Jf 
ip foTQ m g {p om m ^ 
^^ Ma^ iraixit d^Q r^afiOdi tim 
iraioeltsr t& 3i ^^  m ^ mA $ in i^t®^ 
md Mod li^ rcdib Wm i iMMl io i i W 
i a fore as^ Mxid f&rt of liMi liaralii was mt 
2li» aoxAalidiiig ofl'«at of tlies« 4ms$9 tim 
Isgr tti^ itmem^ in l}#f iiif0dt«d siiUiaS« tf«atttd 
idlsl^  1^1911 ^ sca i^Of^  to to ©lu^m^ im^ i n imtreatod 
om§ izif@otsto«| eirsii Hioii^li ttm 
ia iM mm of fl^aaoin m^ ^orteid^iit 
tuif imms^sim} offoot tAgAti^mt 
at IS ^ %m0l i n aeor of thiwo p m ^ of ^ Hut 
»9me ir«X7 algallioaiit i n oaso of oaaotiiiiii* i n fofo^ iub4 
inlni htsXn rm^i^U.'vel^ (P < 0»0}>« 
Omng^ ^ aaylasanaelj.1^  jitfooiiloti o^ 
« io» QPf ana 4gm tfo&laont 
Xiifi»otlo» ^ Sbvittai^llA « voir «lgitflo«at 
fal l 0*0i> l a qpf aomiiity of aioo On p9t oont 
luasis this vas 46 jS 61 ^ in fOro» md and 









W » Ml 
# » * 
1? 
<1* «!> •• 
I. 
*> • <» 
i 
• » > » ^ * 
I 




I I § 1 
•1 
•t 
§ 1 1 1 
<1 <1 




1 1 i i 

















U tf * 
e» s 8 S 
c? s/ 
th 13)1 «« tk A* ft* 
» & $ 
1 1 • 1 • t 4-
m 
€ 4 4 
O s 8 s s 
df 4 4 
/s 
fet fk 
9 % S 4 











s s s 
4 4 df 4 § 4 N/ NX /N. 
(k Ik ill (h tk 
9 e $ s 
1 1 1 1 • t 
6 
ii |i II II 





I « I 
# ^ 
85 
B^ptm^im in Ite® iipfiii^ m t i M , ^ « m U ^ m i^Mlair 
m Im Wm oast of tas liai a mitmt 
H^ rnms^ ettm i, m m tm^^ mA UwSi 
p m U of f i t M i n t tMmhmAMm s^p^^satd 
6iii9«» m m ^ ^rnAm i mA gmunm w mm0Lm 
vm %7 ^ m ^ m ts^mn idtli ili mm 
sifttlltaat at & Xm^ #f ^ 
iomaMiiflg m l W '^fl^tt IXtgp^ 
i^wmsm » f of i r t i s l ^ ajwaftap, 
mUmmi^ m lm@% m m m $ m& m $ 
i® tm^f mm mi um hmin ei rnm^ l^talM 
^ ^ W t ^wm im maA mmo^ 
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mm &m mtMBcmm 
mMmmmnm 
te ii@tdt>olis«9i near be mmi^m^^i i n 
imm least Wpm of mmtkom* {|> mais^tliiai 
I«a<l|iag to tlid of sisliio speaetloiit iMoh 
to o m H ^ ^ o a wlao aol^ft to fojni prnt/^n^ aM 
Cai roaoMom wi^oii iunrolve ti^ ^inraipsloa of mUm eoido to 
otiiot piroanotsi o«gt Ca) tiio fosisiatioii of wMob 
alfio ariso in ^ ooiirso of t&e notalmltin of fats and 
oafi)oli@r4tsttoi} <&> oos^ataioa of imo laslso to o a o ^ t | 
€yeil Co> ulili lotion of sisitio aolis t m ^ srntiHisis of 
aiMl folio eto«i)| ami iisiiisr otfewr oqb^oiiii4« imoliiio 
aol^i otoft}« 
^ roaeUoni W tfMfi^ aidao eoids ai^ iiotslK^soa 




4* f^ti<So and protola amWcmsiB 
"^hmmf tlio ^Tosoot ^osls n^ iOr idtti tran»iHiiiftlj|oii 
Aoiiiitiftt&oii pimmm&mn i n 
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Itenlimt]* in^rn) m^ CUiiOl, Am&mUmM ^ 
of ffliBliso to oc^^eto aeid« i n tlwir 
W a?aiii8it0ia ant m.tmmm ii^m mpmsmM m 
ocintifiMmoii t ^ laetoboai^  
tsmi^^mMM^ tmsOMm ^ cw^isiH^® laipwoliNsMls* 
transfo^ Qi msim iifm ssslsis Q@ld to o< 
a^df idtbQUt ^ iatozm^Ata of mmiai^ Q^ 
gi^ag tim t& a mm afl^ao awS ^to 
Q<^ merm<s9 of ti?aia««4iia^oii iJi anlaiaXSt 
ana sd^oorgaiiljsaiii augg^st^ i^aollon sa^ l^ o 
of i^iiarc^ ^^ i^t tmxm I n wSiVPmm ocrtal^ oUas* mimtrmt^ i t 
trapr^sants a etataboUo davioe foi^  tlie isitatooivr«?9loii of 
vasicwis aalno W i iAttal ata j^ In 
RtataMlint of m r anlno i m ^ v m raeioval. of ianii«i gfOt^t 
i t appaara iiHnOy l ^ t tDi« raaotios £a aooos^lislitd lagr 
ti>^iiii»ati<»i» I t liat aljo baai»e ^ppar^t tliat transiMliiamoii 
r^ras^nts m assantlai i n tiia of oartain 
I^Htiiiiafsr aoraaitas of ladiiatfaasfoi^aao aotifitr of 
Q^Xhotf— axtraets of Ha9tiamii3.1^f ^ l ^ ^ o g iratiotta oiiixi 
aoitfa aa aniiao donoirs anA ^ifaa kato aaidaf nmaiiTy 
pfmm^tQ aiKl ox^^iioatata 
Tavaalad saiit strlMi^ poiiita* 
88 
mtQ m ^ aeiit® it msim gtoi^ tmm 
m largtir mmhm of mlm acsl^ s t l ^ did pF^israle 
msHm&tmlsd* M s Hii^iif mm i n mm^XU 
olytainea ]^ta«oel>a MttolarUaa Bm oM 1963) | 
tfad paseasitlt of ]laftata!iii9l.l« m& tUm 
fi^m Mle ja^eala loMtigioei^^^ (miltSu mM feivh^m^ 
SteureapQga ^a^aa dtn^ssst .i>t»ia4 (HVMliasi m& 
m^BUitf t^oobaetagliai ti^aygiiloi^a Csaxaaa and Arnwn^ 
l9Sd)f Qtml^vm (Saxasai l^shna MmtkfwM mxlrrntmrnf 
gaataagella i^aaUe imamm^ Sagary i^awala m& 
ihiiirastavat £937) | <Oelixiiig« 
vafloos ^aetaiia (Wsimm m/k (%i»sal«iSt |j9@9>t eSLrn^ 
megmlmu (Sataglxiy m<i Soelilloiraf i;SI3d>f pXeitta (miaoiif 
m m ana St^ffiSi Xd64> and mmmt^m tlaauat Comaarata esoA 
Cbliail, 1960). 
AoUm AomUm of an t^io gro^i to B^oxogliitarata vat 
W artao aoids i n tha ctrdori aipai^tio aoid «X«»liia| 
aarina and iraliiia* laz*tea!ma3la ayataai ttm^i&rm^ diffasrad 
t » m tbat of B»liiatolytie<| (ll»ltan Mm and Dutta, vbifa 
tUm ordtt of aniJas aoida vaa vaMnOi I m ^ m and 
atpartio aoid* 
Hm th&«<d «a|ov diffamoa i n tba tstmtmlmB^ ajratm 
of aa7t»aimalXa and S*9hltS2S2* ^ ^ aaxiaa tfameaiiiattioii 
vaa aotlva i n tim fom^w and iaaotlira i n tim iattar* UtM 
89 
to im^^mt a^tli'^ traiiga&^aatioii imU pla^t i n 
C^liaa Bao mA ^ t t a f lji6$> but M d mikm 
WAS traatai^iia^dd l^ jr 
jpesoXts sIvE»ifSd lhat van « 
ent i^ m U w ^ i n 
mea^m aei^ Wm ommxilm^m of 
g2.iit«iBitt aolS frcn ir^aotlofii mt ^ a^d^iil 
jpiais* 1M9 aadao aold in tbe set of litis 
smehm ^ i ts mm i n ttkt 
aetidl>oliaa of living hemm^ i t i s a pi^eui^or of vai^ous 
taeta^alitas lilso ^Mm^m^ aoi«l| 
gXatatliioiK) md fOlata 
g^oxogXtttagato aaiiiOtgaBtsiNPago 
Olmio aalWar iatta1»QUi!ii of a prnW^KtvUm taotaDolil^ 
is tlia »m total of a Xargo mahm of poaotioa* iaodi.atod W 
Vfiiiioi^ s oosgo&os^  i t IN^ oenos ntooaaatr fiifat to otti^ tlii 
rnmrn'* mtSm mi of tha oeii for timt sotabolito iti Ofilwr to 
gain oiea? iiiidorstaiKiiiis« Wa eassjwoat ttiavofo r^of liayt to 
bo olitaiiiiA i n i^iwiflaa font mA atililooto^ to dotiiiod leimtio 
sttaOioa a« an important fo? ^mh imrastigalieni* 
Proiintnafar transaaination stttdS^ oa on tiso 9Tgimim 
wmf^mM ttm prm^m9 of m moUv* alai&na ininotfanaferaso 
i n ttia a^ot^ s* 
90 
im&mt msSXMMt^ of turn aire pwiwm 
fo? te pufiH^atloii tmSL atu^ mf an mtm^* 
luipdiMgati^iis on t ^ omsTSioie^ et ais09l»a9 ItiMl &mm 
idteso ais<»9l»a« mvMt mt oUtaiisi^ d i n 
Xatf mmm^n 
O^isHm efaoa l^iate gel 
p^spliatd m l nf laost m ^ M 
agd»t on^jLoirad in mtm® tr^t^li* 
Belli m«atlV0 sal poilttiro ^^mtpUr^ ^s^m&Ltlm «sf 
f&t ^tisMn ikaiTG hmn os^iDiteS mw asi^ ttiisdffii^  
pi?<»Mti ism ^ ensimio tm pssdlfittd^ I t wai 
Hmt mXm&Uv a^fpt ioi i ri»l,ioif«<t W eJ^Uon vm 
^SLpfni Btt^^&Um pfot^in tern eeXl twm 
of t!i9 imotlia** SSm ym ^ m r h ^ ^ goS. 
in mid ^ mKisostdii pmt^m wm rmm^ 
by oa&mfUglas th* ii^^emataat* Klaaliy th« aotlYo mngysm 
VBM m i m U hiiifmr of pS iSm tint 
a tlxtem mii3L4 Im M m 
an eight aoath old gal. 3Mi proeaduya liad boon saooaaafanr 
w^loyad for tha pwlfloatlon of tlia abova aiiiQwa frdi aq^na 
ifad blood oalla (Bala»ara8^tbl and Sxiabna Xoyti. KMS7), 
pgjlEUoalluloaa ooluaa olirqBatogrigply 
DBAS-oalliiloaa had boan axtaativalr usad i n momt yaara 
91 
for ^ pwelUmiim of etS i^Am pHoophtlt 
m% 1)9 tm^w ifsmmsa^mg^ 
mimm Ms isss du9 to tM nmo^^ wmmt of ism 
maam^ pfoMa COk0 « 3*0 ieig> ^ t iiafi a l l Itist 
for 
piizifioi CllS foa4> pDoi^iwtt 
goi vm «so« foip ^Muraotdxisft^o^ 
iPTi^ doxal^ S^phospliEtd i9 ^ nmm^m of tlio ^mgneis 
sisso i^atea idm t^amfor of s^iso gwmp ivm ^ iiiibitratod* 
Onuto pr^aratlon naodod no sd^tl^m of t m oofaotor 
^ pitiriliod msm^ livo aloz^ ogiraBUBSS of Vm 
oof&otor for attalnLsf soaelttiii aotMlTf stioiflDg tkmt 
»m9 of tho oofQOtor liad noon fron t ^ 
alio boon tlioim in of esytiarocsft^ eiigyat (Bfila»srat%ra€hl 
and Sriiilisft mmUf i M f h vhtxi pmctaLeai 
oniQ^o trai is^jeotod to di^yoisi a f m ^ m dlasoelatloit of 
Qofaotor was obtorvod, Shis wsi oonvHneingly proved ^ ma 
addition of isofaotor to tha dlalysad mtsm vlULoli roiiQlrod 
abottt afteaa aiorosraigMO Di^fldoial ptioaphata lOr i ta tiii^aat 
aotivatloa^ 
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i m M m o a of aari»aisi©>la ^mfm W lH^e? 
of pf^^mea pHoap^te vm a tP^m mmm t© 
im\im Mm mtta, Umms^ imhrntu 
Bm^it^ H^h iBrnsmm ^ 
0m} and ©qttia© aifthTOesrlso (Bia.a»®r6iiiwttM aaa Wilaim ifiitti, 
A F«a»0ijal>3.e assw^ fo# ol>s«rvatl®a la to t »m 
oar pi^soiit iitato of kn<»id0ilgd ^ n m w A m the pfxt^mei^ 
ciatal^s* 
Sffoct of pg 
stioir opHwiii fit a 
1M« to ileiiataratloi^ ^ mmsrnm on ©it® side 
m a m u l t r with- t^ i® m m U & U m ^ ot^iP 
mii O^noari^t tataiyll® 
a^tivitr ^eafiaad t© on® p»rti<JiiXa» aal i t ia soppoiad 
thtt oilL^ om iimL^ of th# aazpsa i s oatalrtioallir aoliir«i 
^lUiitXi pM of AXftSliis of aairta«rm#31a va« 
i a pJto^Jsata fettff®^, i M i e i a liiiffey i t naa 
asi»«rf«3r, nti shfixp es^ tAmrn mB ia S r i i ^ m Uufftif 
C7.S ^ 8*0>» fallal? nitli JPat U w 
B9tttl« and Bippar, aad v U mood oolia 
(maadX^asirnm and tsUhm I W ) 
ait»»iwtifily yaaiatioaalAp 




r y w u t t iom^nm wm linear ^tmom %$ ^jaA m/ag 
v^mB tm Umos iHoidxig ts^t pmmme^ 
m*tsLhmm wm ulmmr mm tl^ mrns 
nm Bko wmmHB imgeXt Beattle JSi^^art 
mm m ^e^m to» aisiHR® for ttm ^mta^nmfmm^ 
t&m fteatllli ani 
iBslm&tmmm, mM nximrn HarMi mfh 
PairUailF ^mm^ ^^ 
of i ts aaiMLI^ i n 80 'MX'O ive^iAm ^ ^ 
til* loia in tm ^Sh Xt em asssnB^a timt tm^^m 
and tlianliig oatidfKI ^mm® 
or d9seiiaitlK@tl Hia aoUird pjE^teliit 
Iffggt of mU^SitovB tmA timUiam 
to «stal>3J.«h tim mmw^ll utmotiata of ttm mm^htH mm^* 
^s^trnim aiOpliat* mm tmxA itttalbitovar to «nsyii«« 361s 
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i « ft aiii<|vi« f««tare of prKSd^xai f ^ y 
eurboiri SRi^ tmm tlma ^ma 
f»«tt pyit i^x^ pk&^h&u and 
i i M H U m im$ ttsm ^ t h nimaUiyi &n0mm 
(Balaiara^watlal ma mrM^ Wm isimiiilloii 
hr teagdiits is pi^ su»al>X|r ^m to ftrnttalloii of seslttd 
and tm omimw^ af ^ ^mmst* 
Htsmn^ uMliisiarL^agents voaet 
^B^iaf oonOitiotsii hmimm$ t)i« pwea&m method audi 
tliA Bji rot j^oxoglmtafatof lesves oaongli 
site f&v tM m.9 imM^on to 
ifnfoJUn^ont of oaf 1)01^ 3. gem^* i n j^jr^dosal. ptm^piukts 
ooaMUQg targavaniiiaftOft 
^rantai^imsod and jaangr otliov pirtid^Eal. plio^lia^ oni^ mos 
ItlHlslliddi t^ siiifisrdiTi roagoiit»» partioularlL^ W boaw 
netal nm^^ mdM* XnaotivaUoii of pavlially jpUStHod 
giiita»at« tifaiisfittliiaao f*m gctiata pt$ boa:Pt due to laoaeiiv 
of t l ^ ^ isaa baoa ^aoryoit |}y icida i n 
aecliaiQlaii of i m M t i o i i of traasaBiiiaaoa W rnvum^^^ff^ 
wmgmU ia s t U l rnikmwm omin and ta.aidorox' liafo 
aiigfaatad tliat tliaso ifaafMita pCMl^ f a«r oanaa tlia 
liFaaHiig of )x>jiaa iMtwaon pTridoxiO. pltospHato aad i^oow^o. 
IsMMtion <109 i } of maobi^ oni^o i^ ara o^orOBOifoaiil^aneoato 
<I»CMB> ooafiwiad tha of awlflsaPdjeiri i n tHa 
95 
efstliro fimotloniDg of ttm mma^ Wivm&it^ mmv&i^ df 
pOm i iMMtion W loi^ e? (S x icT^M) 0t i ^ B t ^ m 
txy^ocJi^ovlAe omX^ ziot im aotiievei* At l^e B&m ^ e 
imaii&^oii of tJi® ona^® W mmwe^^ suggested tfeat th® 
iiMbitifm W ii^my taotal gm islght t^svUt iwm a ^esggoreUon 
d^naturatloii of tisa en^ jna® aa4 not i r m a mmt$.m lidtb 
tl>a ©ssesiMal. siAfib^ diT^ rX groi:y;>0 (Ha^s^a and O^ily Ii96®>* siisse 
and ttio falXtire of iodoaeetat@ in 
iiiMMtion in eoeo^d findiiigs m 
setimtransfo^aso (BalasaraswatM ai3d SxiBtam mvtl^ I9e7>« 
aaalogaes 
Xao£taid.d is a atmstoraX aimSiygae of B^ 
I t aljoiss ^m to i ts eoeqiioMliloa 
id til tho iritasiiii <Fox» SiMM tloa of baot^iial 
Cito and aiganot and oths? trstismaiitss© iicis o^s#rirod 
tM0 dsag, M m altoifatlw t© tfee ^mr^ i^oxdaigid 
m U as a to vit. mxtOF» M M ^ Ha&ilor and 
modissai 0iigg©at@d that iiMlsifioii of irit» B^ d^otidoiit 
eni^os i f duo to tbs fonatioti of a pir^ idoscaU i0oidooti]i>3rl«» 
^rassona intoraotion toats^oon tho aldeHiirdo of 
psrridoxal and liardrasido radioal of iaoidai^d* 
3M8 i»m.bitor inaotivatad jS of tha aotii^tr of 
EartaaimaXXa tJ^ ansiai^ iiasa confisiaii^ tli« prasanea of i^ yrldoxaX 
p]30iphftt« i a tlia Qmm»* Bemmr^ t3m rairarsal of Iim 
96 
atmbi i^^ tci t ^ tam&Um « m a ^ i T ^ l r 
as IliB 
tli» gs t^i^  of oaa^Q* 
axux&ngmt of the oOoiWBtt hilm oseir^o^^to 
BirttiaiaieUa esapio Mm also iti^lxlto^ 
ftOl<t md I x M U tlon wm m$ rm«m9d ^ pyxg^&m^ pimplmu* 
He tea. ttiQla^ge 
is smh toQtel isinftor* hsm not beoti disova to 
tr@i)9sHliia8os« i n tMft oaso a imilMMoti of 
the d i i ^ o lias been otmo^ rvod «ltli ami 
d l p ^ d i l vHX0 Wm e M H M a alight AtUiulatlOtt of t ^ 
itoti^tgr* aiko iattof &bs9m&U<m c m tio ^^nallsoa t^ amsmdm 
that indtcA ion sight ho pmaiit i n ths parti^Uy pweiM^d 
smm^ aolmtioii and that i t haa ho®ii oompiaxed the BDtAf 
^ jeal^ asMhltlxig alight aotlvatioa* 
Bffoot Of .4li oagh03gylio aoida 
Isiliihitloit of traaamliiasot W i t » s«(hit3r«t* 
i*«* ailphatio Aioath^l io aol^a haa haan f^ aoogeiaad iinGto 
long and m oojifr^ataa l i t h a apootrai affaot m tho bomiA 
pyHdi^ial. phoaphalo (JaiMtity %haflli* and Me9Wf |ji69)« 
Malaio aold vaa to ho ooat potoot latimg othar 
dioavh^aESrlio aoliSa* ^omns, %han«la ant Siaar oaipiaitiid 
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this effeot m U Milling W attaelissiit at Urn i^td 
^ that of tli<$ sut^ stx^ ate* Mw i t a li^X doaun^nt^ fast 
that of tti® 
^ moat polmmt iwMMPir* ISm of itslilMmcii:! ^tH 
fmm&tB %m tm In m ^mspm^ td 
maam^at} off^ tliroaFt^ iB CBala8a:Pa8watlil &tsA Eilsluiia liirl^y 
l^t aoaps^e^ ft^^ourabl^ mUX {lig l^aft 
^ ^ i wli^r® a c i d had !»0®a i f ^ ^ r t e d t ^ Imve m t w 
amiidltr* ^ of dioar^asrll^ atsld i iMMtioQ 
IS m basis ojT i m o t l ^ eect^ ivsi fos^atlozt id Hi 
Mfoct of Orngs 
Stu^ of d2fug iiMt}ltL0xi at mnsm&iSkO i^vel hm its 
own in elalisoratl^ it9 
effect of va^oua drugs mU1At>tS^B m 
B^f^aaiif^Xla t^&mmiims& rmrd^ed tliat q^^lorliesddim 
dUt^dpooMoxidd iOMMts about em thlspd* nm ot^if wdH Umm 
Inihlldtlon* SledlaJ? ^as case wit^ t ^ antlMotiat* 
Ca:rl>afjio«d inaotliratdd tSm isnz^e to ttus oird«7 of oiw fifth* 
lUis^liifiiiOd of thss© Qbsorvatlom oUtedzisd t^th 4mg§ ulth 
that of focosos Bm® light m the mtfoniitr of 
fiietahoMss betvoen t ^ paresitos of fra^jsg iiat^re« 
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m&a^ trm Q&am mH^ sni f^r s^nm ^ e r^pdsi^ oiidiiig 
phvnwdiK^i H i ^ t reoosi^sM miimsmv 
m& Kimp l&t^^ m mw^Mn C i ^ l 
tlis i^da^oii of aalno At tim amm tlae 
osiitatlve ot W 
oi tstmaHan U^m and H'Amst* ^ ^ te l^Ho 
prnffmalm mX^Um mm&mtim arn temod eaUm 
Wmw eM m* Um^mt^n iu imttnfa* 
^t mim ml^ oxi^Md hm been dete^sted iti mmms^mf 
l^laata Bp^^im ax4 in t^i^etiT slioidfig 
mmv&vtfol mmmr^ <xdAm9» ixm mttmrnt 
mmms Miime ftm •aoli otbrnt im l^ir &t 
d#aiiitui«iiig vaxloias miim m^^s 
m» 49msS>mUm sUtAUW ^ Sa^tMsmmSJ^a tmpJaoMtAtos 
Wmt mUm d^mlmU^o ot n^alai&m and H^aaftii* 
at pU MJkm m%p%Bt>& l ^ ^ v e n l i i ^ ^ i ^ t ^ i n t 
and !Ip.^iitaii8ttt v m B i g i A U ^ ^ dtaaltiattd* Iftoiigli I>L» 
was u^ cm at iDotH pB Taloasi OegradaliQii of till* 
aHliio aold at pH vaa aora aotiva* Bovavari aspattia a«l4 
and mgXalm vara m% daandiiat^ d br tlila ovgwsiaii to tha sawa 
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ajEt^nt «» othut in&n» ao&da* 
^si^&m systen of llyoayoga egeyaa (Bsafltv stud IfoUsi |j930> 
tlie ofdldif &t aotlvi^ ims ^imliiSy glutaaio a^l^t a^fSnet 
eipfifMo ^ e o m m en^ argi!iiiu»t ^ t ooi^lotelir ^fforod 
ftm that of i^ at kld^sy not s im aar a o ^ t l ^ 
glutaislo as^^tlo aol^i f o i i ^ asi 
O^ared to Aaoatl^ s^  (Cavtov aisi X ^ } ^ r e 
aspartlo aoid &10A gXat^o a^d alone 
iafftvainialla Had a tddor rango of oildasa aot&nilr* 
ami SagXot <ld47> investigated dasn i^iaao aatliK|t|r of 
pfotem ioliiaigroaiattta. at a nldo rango <0c@ » 8*5} and fotuad 
t ^ t aspioftioi fltttanio aold «fid ^glDiisa doaisliiatad at 
al l pS tfied hvk% the degree of aol^it^ dilfevflfd itm 
meim aoid to iisdiio a<il,d» Ihtaa deaaiiaattoa of gXntMato iras 
idgheat at ipH mniatmer to that in ^ftnamoSla* 
eaiiai (Kxiatoffmaa and Maooi had aa m U m l ^ dlffetaat 
p^ofilo of aotifitr fox" deaalsatlas aiolm aoldsi 9lmm i t 
degfadad mikf osrat^iw and ai^araglna* stadiat roivata 
vara ohtainad i n i^rulaat and mH^vUmt straiiia of Faatattra31a 
paatlst iMoli daaniiiatad oaH^ r aafiaai oarataiaa and aj^aragina, 
indicating no gantral relationahlp batiman tha and 
daaKlnation pTOoeaa (Sagar, Agaxvala and ^uivaatavai IIWMI), 
Boiiavary aotiira de^naUon of aapa aedno aoida i n J^lttanofl^a 
Bar inooivad in ita pathogen! 
10b 
A aaefpe0lmma,9w ^mdy ^ l^nde eM Ma^xr m 
i^l&Uwe d^m^mUcm fstoa of UBIIIIO s^dB t^ wm0m 
tkm to mdoo bMb into gr^i^* 
to ^ of attei<^ W ei^oliel. aiisgna«»w ^atednftf 
aapaz'tie ndLdf UmmiAm mA arglstiw iit ttm ttmt 
glmt^atdf alanl^^f l^Blm mA if^&Um t&mmA 
m i»t6«tso«3S.(»t8 a « d %mt i n a M e S ia^ti^hm^ 
iB9lM<inLii«t alaiiiidf a^tliiiid and 
liitfi^tiii, in aotivilssr vmm 
sijsfoorgeis&ett and asftnaniidUa eotild insvialis^ as 4m 
td i n luMtatioiiK iMgixl^ir and l ^ a 
repurtliig on tim d^eosimttlofi nlxlMtar of ati^tOQQ<9Qiia a»i tl>s 
Aliotied ^ a t h^a^i^Mm aivl fi&osMm mm 
most mUm mm A a dooore. 
Wm HadtDgs on transisuiiiatloii and dftfiBsslimfioii etc^oi 
faip pathogss ^npGint tl^t mslm adlds 
ai)c« 82.ii»liiOt slutaaie aold, aerinoi appartio a^d 
«iid ojratidfie ttM najor spvolts eontToSliziK «iBlim aold 
of aartH«iiii9ai«» 
(aatattto 
d9«nliiatloii of ^utMilo « # d i i a 
wm^U^m of ooi)iid«r«lilo attabolio •IgOLfloaiiiMi diimo |L% i t 
th» sajoir aeebamm for tb* i&|«;rooorotaloxi of *a»iiiQ griMi^  
i!ltfof0ii and aoiaozxla i n livizis aytmm* gXulaz&lo 
da^d^gesato ataiida at tb^ oaposa roads of asino aoldt 
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miA molelo aoid nttubolMQ* Xt 1& a jpdgfiOLatOf^  
to i ts mttum* t% oontip&is tlw 
Qmmot^aU^n mt smaoiiiats ions i n to iystse* 
Ihe f'eseliioii 9 i giiitQsil€i dehiNlr^ ganms* is iis^lat to 
Mfi^s ttm oadiliifi** in i ts 
tm mi^m i n • X9»$& of 
ml siHatsi tissim* 
IntraoeS-iiaav iooaMaation nf pi?«rtaiii fofa» Ho 
step in i t i ^milloiitioikt sime mnim liiODtit of non-
I 
«iiis3^o pi»ot@im saro ^^ar^tted l^ r tills pm»mm 
i i also Mj^aii in pixt^oiomiii tut mxmt iooetion of t^o 
sBioiig ooiluiajr eonslitents* IHnoo gitttaaiio 
dolnrdrogonftt* i t mtiuas^ m psrtioio hmmi i^rotiin, iraciO)ti 
tttee^ts m f m% to isointo i t t r m ovli frftotions 
of oruAo wooisai lioaogea^tt (i^aod m g 8i^ eErnatant>» iaffov«nti«i 
09nt3rifug«tion of erudo Jacniogonato ot x g lOir BO nin. 
And *t iOOyOOO X g for ao I8in» tliat | of liMi 
oi^gin«I cotiYitr W t^ pv«t«&t i n 7»<X>0 x g s^omatiiat. 
Prosonoo ef Ite* sa^ov womt of onsiso «ol i f i t r i n tlil« 
fVftotion X g •%«»n«t«nt>t «agg*stt that firaotion 
eonposponlt to poftiooiate or aitooliondni^ origin* ia«in 
i ^ i o t^o off^ot of tonioilgr and pB on apr^ ^at* 
102 
ftQtlvsltf ^  Aoimthwlia t&wo& nltooliffiiAiia 
« « B Qi 3l9fOCKI X f f 3 0 
apwi &t 09© ai g and nm mii^mn&tmt 
tei was added m esMiss A 
mm^w^ pn t ^ ai«l h^m a^tlv^ m m m pwotuin 
wai wXuM^ pim^pha^ lm£tmt n ipU 7«4>« M a 
a oiw f#a4 piira eetiaiffid pteMn 
t9 eirude* M s pmilie&ticm mn teS^ m I n rm&ying 
^ ^am pwmmt %n nm mOi^ tKnogemto and 7000 m i 
fltttseidd «iid} i t itad tn 
piizlfloaM<»fi of iXmtaiale f M 
B a f H i a i m d n a tfiiphti^oiteA ^ t h m m t A m and PiiiB 
ootild mt ba oarsi^d out ^m t^ 
pmAisy i»t Mitexts^ 
A imntsrom fold ^t Sarti«nn«IXA Aiiasni* 
iTT tw0 l»«0Q«du79 mtstlttflm 4a m B^mu 
^ ^ ^ ^ ^ ^ mvH^ lid Isgr about 
VAvty fo2.d, uAlisg ma ttg i^mteiii and mt ioait four 
t7«ftts«nta ineltadlog two of cistoidttt sulfat«i oy g@l aaA 
otlloloso (atQohoir «ad Saowfldy 
MmMM 
M, s t ^ Of t ^ Of foot of storago oonaitiom m tbo 
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•talJili^ e i loss i n aatiirlt^^ 
i^to fm vsoli t^erstusr* of atoiragtg 
f m i ^ m oxiiSi tuning of o n ^ e in 
Sloito offotit lias }mm iMumwoA in 
onsiTBd imtop^Wf &XI& BeB.» siiied l i u t a i o 
is m tiigh pol^^m^^ 
twmidm t ^ ^ i ^ olght Iw oaiisii^ e ohango i n it# 
mf^cimMmt 
WaietiMr pvtxIktM mem% tim ayiit^o^a of 
ani teiaiofiiia CfodixeMTO 
asiiistioi^ in th^ of niootmae&^o adonim 
<liiiii03y00tl^ (KD&I^ f wl^ii oQii^ aped tm tHio oxidatlvo 
aoa»lBatlo» of ^{ttai^o a^d* t l u ^ a t o 
jrsaottoti »ar Do vtittoii aat 
Olutinato • 1IA0 ^ 
3bo onisniio f ^ aorl»«iua«lla favoavod t^o t>a<i)kirard aifootloii 
(voaotlon ins toad of lOvirard foaotioa (raaotioaai 
Ilia O)iios*vaiaoii wa» ttado ^ n aoisajro out 
for lx>tii t^o roaotioas Ugr foilowliie ^ oUtnigo 
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in ^ptiesH ot m^ o^iUaed mol«otl4<i» 
^ ^ Q g p ^ . ^ . (msnaiii 
Immm iMm^m^^ tsfmtmH^ md m^jmrn^f i M t H 
WLmUmm.^ Mwy wm ^ ooBmrn^s 
0t gluti^e 2t hem ^mn ol^ s^rved ^ t usuaUr 
th« m m ^ t t m ^tt&vmt m^hUt <iiff«slns ireo^roKtsls 
tHitu rmpmt to m^mm^* SE^^st (i^ii stae?, m^i 
i m u m ttmi^ i ^ ^ r e lASr m a m^mm^t 
i^mm ••odiieig* mA ^iSmf plant »mtmm to l»« 
fi«tltr« yiih HAa ^ ^n^im t3?m animal cndglm 
(bovim to !>• I^t loast ipeollie iilt^ roeptot 
to tim eoomgniii sM oitiioi* HAXr or 1969; 
VonBtaoiTt jidplOFi omitbof ami SSaSf |j%lS>« aowovoyf of 
ttiii v«ot»t tM^lot ^tOi ifoQgcHipof^  C^ocont asd 
BaiT«:tt, l^aviutt (Ssmwat W ^ i aal mffla^MfM,, iSSlUHfc 
({.ojoliii m^ Hecapoay lj968> imSloa'^ th« prosomo of at l»ast 
two ipoolos of gaatflMlo doiiQf^ fOfoiiwio fron tlift amo louveai 
VQQUtviiig liotH W aii& m oofaotora* Hao fifoi 
atrt8iaitt»»i3.a v«a a t r i o ^ ^aolflo fov t ^ vadaoad tmm of HAD 
a«d ttois rafSBiaad tho {»l.aiit axiA aona of t3ia l^ aotaflaOL anaaFsaa* 
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BTf^iet oi pB 
streaker ohsw^d a pM opUam ot 3*3 to 
for glsitfiiiato oadtfaltoii tMiifjg teisi or 
ti^erof tiliilo ot^ori ri{Kirt«dl o^tto^ to 
Im m ^ m a»0 S*S CB^odoraa oM M r , 
21^ m^ m^lm^ ism h(Mm diupno mA 
^ pH 9pt$mm of eiiss^ ti^omfiaoladiia 
^ phoa.pimt0 tmffor (both 0*03 10 yaa mm$h tliQ aatiixltr 
ia pliospfc^tt buffer at tiio soao pE optlsita ¥iyi 1mm t^f i i » 
faoffor ^ 30 jC Ssnoa tlio sstoobai eiiciiw® 
res^Biaos t^o t i i ^ o ftm iMLm^ tMoii lias 
c^tlsnn fiotifitr at i^ B i n of glmtsmate 
values 
Xa goasraif co&ftant for HiiM wm Dolueoti 
3 to 10 X liOT^i ttntlor m varloty of oonOltloiis* tm velut for 
noottaa •nem* ulth rofar^aoa to nma mn % UCT^ aiMl i « 
ultMii thii Kb 2i«itf 00 far obsor^^ I t rasffiQ|]^ «t& Wm 
e<maAmf9M (3»6S z * BaXozif and ajtroiaoim* owgjtoa 
(4k 9 M Hooper, mmm and Bell, aSJ67> eto. 
IGn vaitie for 2 ^mglutarate, for Hartis&iMdla 
detiifdrogemee vea a; ana oo^parable to of h&Hm 
liver emm^ CMedeR, mm leeve» CMen, X ^ ) , i^lant 
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Odi^toa, aiul IHtiNBaQaaasi, 
oariig^a ^Boo^aft ^iisezi atid BeXX, 
1310 of oa i^utiailQ 
iA&m^m mt&mU^m emet on iM 
mmUon ^f ^ l&m&e 
In tomu ei aetlv® m^ mwhsmtlw^ MisdilfiS aitea OD ^ emm^ 
and l^ ehairlstiar* Fffloden iism} 
Qh&mM that JiJP ani vm^^lW 
0f ngm o^si^ ttoJEb It: m » e^ L-m oMmev^ mftt 
mi^mUAm aff#et klti^tln ^ t tbn ^mm^ W 
tn WawtSBtsmmUmt m stiat&atod ths it&t|i4 m U ^ W 
df anaswi to about iow ^ 7CK> j^* Ot^r 
vH^ut msgt mft9o% 
AeHvemoii t^ J i r iraa i n oUoitei^id iliU) 
4«i|)ead«iit f ixate ^ W ^ m m m ^ of mobectl^us mvoUttfi 
Cl«*« J ^ i i n tiMi of gliitisato i^Po^ cacwDf 
hmmWf tbo r m m roaotioii imt bsr nacddotido, 
Hiirlbori m l>?oaght rntxm a vezy aisnif&oaiit chaiigo i n tho 
islaoUo parmtteipa of Kia Ibf 
and oC«kotog3iitara«e md aiaaoula nmm a U iacnpaaiod. 
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MW' a^t^^meila emmo bM hsA m @ff«(it 
Oft ita p&^smt^^Sf tt» Kte tar H a d i 
r^alDsa oa i^aiigda «fluiii ^teyntoeil i n thd iird^ente JP* 
ggtQ^t of aQtimtiaga yrt l i ^ l ^ t o i ^ 
t m m ^ p<sm at a ^ m m ^ & U m ot Xsi Hi 
ptQ4m96. a slight stliMi3.etlojn of tM$ ©nayme 
and also pmPtaiiUir iiMl3l.ti.on W I»<3IB» 4Z1 t t a o 
faets p^nt <Kit piressiiQO of aotivo gfOQps in 
EsjetammtX^ sisiliaff to t^a ensiles for 
ooria jLeaires (Biil^t and m.lKW^^i^ 
(Bocpert Usttmm mSi Sdii^ 3.967)* 
Qsptpm aaft morourio iafcilbltaa 
Oirteiiiiielia oinfMio* laMliiljloii txf mmweie ions mm lio 
to 1310 ^ fosonoo of «sa ^^tmpB . in mo onsjnio 
protein m iuggostod W Cilooii mA ^nfinn^ei i n oiso 
of of^pstiaiino l>o«f iiir@r omsnso* 
siiiplmto aotii^fttsd SsrtaaimoiXa ens^e W 
tho 
•bimt lid Mb htm boon ff^oipto^ u i W e o j ^ o 
tsm hmm U v « r (Kmtm$ idelstoia and 7sn« ix9m} 
tioMTO <l«Roiiitrat«<l tiio preaeno of wim I n I m f liiror gltttaeslo 
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]j9£Mi!> ^ pmBmwm ^m has h0m m bSndi 
i^^diiiA to ti^ mmm^ pmt^im a pi^oStttinaf^ 
i n pm mdai i^ ^mtasAo m&% ^ m 
gLtm Q^w iofw iB&ga0sl.iiBf mA memmm^ 
^ mm laitMtd^ Me umkm it 
emmmm^ id Hi tlit ehsmtr^U^n m»tmsitmXl& mmt^* 
Gsathowsfl iiM]alt9?«t 
mS. si^pliatd %tm 
mUvi^ Isr ^ ao^ ^ ^ Sills vsm pifftntiaaliljr t^ osdUwi 
foftt&tl^fi l i H i grm^ft of ^ oiisS^o pi^t«|iv 
llr^msr^ediad rsaot leoto aoiil9« ISilt 
mmt H® tale»it mmefrnt ifojia'^ of 
ii^liitlloii Hi til fa^nafoaorl^iiiiid* Mlooo mioA mmsaktrn 
tUttiir tftti(tl«» on tire offaot of ^^^msyX mSLm 
mA o ^ r oxtaiof o» tho sSLiitaaato del^iirogexiaio of tt^-feyenoiiai^^ 
havo iz^estlgatad the irala^vo offooti of 
on ^ oniBanm* to t ^ r ob»orratl.on»f ck 
icntogS.tttsf'atd ojdao ia « iiMHItoy of 
^oDgrivogonaiOt Hmtm l^o ixMMtioii W i t oiOir 
diiio to oadlso fomatloib ^havtoixp of asflBamliii onsyiio 
siidXafltgr to tluit of mtgoaow ocuw o^o a«!sydyogoiitt»«» 
ona^or i»vottl<atoini on giutaKato ^olicr^ogofiato 
NOiovoi m&t Hit ongyno va» apoi^lio foi'oC l^cotoglmtayoto oai 
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& of Clson mS. msimQn ^^tmu msSt^&i 
tmmi %mn» gtoii^ woA 
A1I& Ibyiid mmUm nitu aof^vaUaiit 
m^rnmAmtAmt h^in0lm(timf 
^utsioato H4M osd^aUoa br 4X Jl at a eoi^nl^atloii 
Siasisii Bell tlio IB. tg<a«oaa«^  dasanie lOmv^ 
glutfiial^ ^ ti» fii« ^ t f i i t df SO 
eiiliK»r9 mOM out of im^ &filslMtleii» 
i^tm mm of O ^ Y air offoot on ttm 
it alSgHt of Sai^liMiiiieUa dot^fdr^oasst I r 
m&y as Am to isno pm»m<m of 
I n ^ pwfU^my pvatiU^ projiaratloii iMeii g&iroft 
riso to fiimdo aitfOfiH sol this aEddo nlt^togon of gimtaiilat 
sight Im wetif&tiiig tli* d^la^wtmrntmrn^ 
Kaaflni^iMntt m» aoUvatid tigr 
ficdd KM ctl«ia«tioii m Atisrv^ ty «8 iocm 
iDitogXtitarAtt wan e^dod to aapairtato treetsd oiut^oi tMi 
^flngo im g^mv^mm duo to Sa&h oxidntioa olwottod w i i ^ n 
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em aSLmU aii^  tismk e««itt4 ^t&g&i^^Ww 
"tim isoi^i sime mm &f imasl^gstiifs 
of gXutettfittd 4o2i;rcirog«iiaso have obfl«rv«a it# me ohsQrv&Uon 
is intfi idli^ nn^ at tSis pfdsent dtftg«« 
oi dragg 
m0 &m antlMotl^is la tlid 
pmmm bU^ dia mt iMHt ^ii^^set^mnm^ df 
On moHm baflitf i i M M H o n 
was 01^ SS 1 the diHiKPluisltiis* 
te 9@eiii.tt in IMs pf^^v* tliat tte ^ ^ grovtb 
i^tt^tmmh ffisQT not me^latd^ i ts of 
l ^ f ^ E Of AMM mm 
idotfi^o p m f i m ^ y m m i n amoona* fAlit into 
i inttt coxioveO. i^tirsioiogy ani 
m M ^ m ^ tsmnQU of mm moieti pexi^Ulit^ of 
aiiooi3i« sa l^tz'aiio t^oIi la tor on ie^ to & oojpioo of iroiy 
in^iit lfaliom of 
mtRit&oBKi unit Dl<a0<&0fil • t M o i W M i ^ BmA and 
(s«« S)3ifapodiiotlo# on HaFtRAmtli* and ipoiatod oriftBiiB« 
pi^ssat o&»«xirfttlo^ yoganliiig miizio acdd ^oqiH^mont 
of th«io orgfttsi«Bt« ^ ptix^so of i^rosont s t u ^ to 
I l l 
Imte tSm l^aha^iw &f ^ organisa ^^ sroipttot te» 
^ i^iaiogrlL aia»li»9 mA a^ sKI aiyl to 
t ^ {mturd ^t IHualv %talisf# "Sm wmv^^ alimr 
bol^ mo m^m mfe Mmn ts^ aarttBaiiti9a.a.s snd ^ 
^istlt* v^Ulm raquli^d Mtmt nt ^H^DQ^ i^saim 
v^mrn mm ^ m tet of ^tit^ate* ^ ^ 
tli9 of j^ lSEiSETl vii^ tem W lart»a:Qii»lla Qm^mf 
idtfe tfeoe® tor ^MrlS^l^lay OasPtWt 
ana masonl ClMlt 
me of diplioiiilMite 
pboiplsat* ajcid 
&i tMs enssnat oociii^y^iie* 
of gl^odlsrtld In tut 
to mtlsr Am^v^ tmm 
wsxiitm m^ t»« t m on ^ tiaois 
of t ^ w Uk9 th0 ^eimnom toward* E l a t i n g sgim^ 
9t<h B0»«A cm division sil^XasQ I i » m t BittMUit^ 
to ohslJitlng »g0nim emd iitm* is not aotlip&t«A by m M ion$* 
^ ^ M a«tt9g0ry Mlonea mmBtaUm aldolai^s Ulei iiciiol* 
^mm** M e^Hsoi^  I I is ht^Hsr W m<»taX c^atovs 
\Mo3i Qioss i t ^ M t l o i i and tbs i-niiltillloa is i^versed 
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gmvt&in m^v^mt c t M imm tBi» iiioliia*^ 
f^m tBlQtoHal migLrn^ tt liiui ^intoss^tfid 
Hiftt iom mtim^wLp* 21 
A ^tiesiS. tgmimmt ®f EarteamsiU 
ai^iase gm t^e Ugtlt of n^m^t ^tovM M ol iisiati^* 
SixMm m ^Mii^Wf mt^ $,0m 
Utat mawrn beiiair^ iwMitmmUs to 
imth l ^ e of eom^&m^^ ^vcd^nt ioi^ vem 
on tHa mntie&tf i m f rn&ism iaiHi^tloii 
i a i m m ttm o^lMap bsmd ^IrnUm ageati ailse 
aol^ em wMmvUmt at a 
xW mu &t£mt 9itm nsM as rnmmwm 
idm fisoi^sa. mmmm sixKS* a aetailed 
teldnc irafio)» Q&mmtimUi>m dC mm m«30.mm 
i f M M t i m of m jS^t i i oonoomapftmoxi of i t » 
UmtU mtOM&n&n of mu tmu%un mt Its mmOmm inmuti^tjr 
oonoontvation pwmwH i t to lio t rnrnQm^rnUmw^ n m u ^ w of 
ttio ^vflii iov of iiMintioti o^t iAi^ 
mu it oitiPBO tmm ffostot 
vmiBiltitm to autolo omykot t ^ o | vMob i t ont i^ l^ 
iDtoMil&vo ^ iMo 
PetAlio^ offoot of pota»i£iii lout 
•hMfd tlidt ^ matsm otlmOLatod oi^r <^Ottt 1.0 ^ I m 
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agdlii tlt« otttiatlon ma ei}tir«ir ^timmm i^m tHat 
i n r^mt aai mtt^Wf S^&Sa SSIiy^CKowai, 
anil BAr#<^@rt iM^h mm M g ^ 
aatlirattd W p^tm'^m ions* 
EfiodBt 0f iintla and csmtzms 
jrei alga* p m m ^ mi^mmf i n ms^ pml^  0f t m ^ m t m ^ a t 
ms^ ^ plm^^ mtm^n ^ tue aalcnr M'^slmm* 
aHi^ ^ f^t® is m^Wm^ tMs 
typm (ssairfti fi»i mhm rnm^ 10m* 
to {sxidiitioii of gi^h^u m Dr 
and ae»s*eolE3f in 
Maiim mt m lom^ 
mmmistrni^m M l a nMtttilstiDS tbm 
^mm^ in tmmmmt n i ^ t ^ 9l»s«Qrtatiioi3» i d ^ 
d^ottoidiy (Bai^l iizid m m ^ m ^ li$d>i 
(iCairsi S i sli^t ^ i ^ o y t i t ntduaotti (milavdp ieliyi3j(i»ti 
audi Oiblia, s^stm* ^ tim •smi^ 
notivi^" of BartaaankiXfi W l^ OtB and i t i mmtBi^ hy c^rst^iw 
ixrdvooliioild* in!i$at@d nm of aotito 
fvoupt in tli8 • n ^ o Boiftsr* t% ifii»t hmfifer^ oUttvirod Wimt 
pmM iunA m Mtrkod iabil^itofi^ offset on tb* aldoids* 
aotliritr of S&aSSlzSISai ^ ^ ^ ^ ^ ^ ^^ ^t isimoua* 
tm in tDo of p<SCB on th»s« t»o aar 
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b« mxptdkmd nii ^m Ibat mm^ of Bm^wmtikl^ 1* 
iiitli m JsaBtber of grci^ft tliftt 
SiytiffitiSS^ isvmmm BSA 
mm^e aoti i^^ Oor^iii softiiri^ai^iyi eni 
Imt m t glii<i99d» iSm a^tiitftr ^f 
imetivat^ ttm al^lasd Qf 
<l££tl.ra ^3.9 tMs salt Sidl m etSmt m the 
of 
Hii ipparsiil % v^ms im aa srst^ 
to 'Torr issrleedl^  i f difforwst aia«gr 
lUPO a^vom, ooniiitscit if^suita 
oan iHi i f t ^ fariotw otisai^ aoMidtios mm ostlsatodby 
om rn^m&i imttme^ |jiSS>, Hi® f»ot mo 
m valuo for Hartmomoilo olOoXaoo i « idwmt t Umm Immt m m 
tiiat of &M»toaytioa (Sgai*ft fil, idU» ippoaf» to 
oignlfloaiitt 
(MoytotrftoroHno « potoiit aotlTotor 
of tho aldoliuio aotivitioi of oortaifi MofoOTxixHsftt (m.yiamtmf 
tjpimhxm mtU dhsiva8t«v«t i M f Cttmtali jMlvovtsfa, 
1958}» oiar siigti«lr i i i^Htod OIWMI m&Uvitsr of 
HairtaanadUab g&nilajr rostHts woto ri^oi^tod foif 
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syitfiii iMm ^ ^ y mnm ^ i t t^dMoi^ aimipi, 
fonai to tm am ot 
tiii» most &i thd aatit^^ of 
1034 tills Amm vem ^ 1119 mmt 
beda ipa^galsed Bim^ Jloiig* twm mms^ I m ^ at 
U m m msmm dono soft of itott^lio ileoril^a* 
teoo ^^t Srm s«MDg ontaljrtlo avQ 
fi index for of v ^ o w i St 
i i gontraily Qgmd tet oliioaiov lit mwm I m ^ of ^s^taiii 
«fi2Pie» vofleot dcttogo «o tissuoi tiiit eon^i i ti^mm omeyKOs* 
eOlao goo^ foif ottsyiNm ooonrtiiig in ot!so# M^y 
fiuldft, Hso iMft»ii£oaoat of oiiaamios i » ticsnos $xA fluid 
•ffoM « »tatlo piotato of i^at mutt tm « s^maMlo Altii&i^OB, 
Oiango* in ittaim tgotaboMfii of mmsl t i s m 
oitliiif o«vtaiii or <ttao to intorrentlom 
ofto tMi dotondaed by obfomm ^ lot^oit of gX^tWAto 
ox«X&e«tAto traniMiiiaso (OOD moA iXtttmftti prewfAt^ 
trassMBliiaso ti^oli tHo Jmr mwam i t t« l »t i i « 
tratitflMltmt^^ of aaim 
mmv9illff trnmrn ^iioar to hsm m imf Xsivdi i»f 
tifaivigB i^ias« dotlfitsr" A onm^hsAi mA om ^not&wtw 
wm nhnwrnA in mmele 00S of S pdgi 
anA i^feKit ^eluaiU mA HatUl^t m&aMm 
to S^lftiislisry muBL SefeBioiaiae & ^mm^ 
p»eit@4ii tern msflcoli ^ ^f 
mtlviW* III l l i^t liaPaOy mSk Eiimtii« msnSm ^ 
isiportast obsei^atloD l i^t n in 00t 
saU'^i^ t^m plea* in ttie ttmnm of pskUmts f^loniiig 
larooas^el Sto vi^m of aotivtl^ 
eatiil3ii«}3B9»t of a dtt^ agmsls i n oasoi of s^o^^t^iil 
itt "bmm h^m mvm i9o4«rato 
wtm of minMt^ i n apiiiai i M ^ (ia^stidir, 
Wakln and O^ldstQin, l ^ f h 
mirtBeaiMiUa iiif«olimi i n etiot oantoA 
io^MaiDK of liotli aOf afld Ol^ f toUvi l r i a forO| Bi4 ant him 
hv^xk in brain <IOt ftad O^f aoli¥iti«s of 
»e8UBa2i«ii •i>@oifS t ^ p a t M in ii«60«ialioi9 to 
oevobraa 4i«oas«i «ta» J^ A&aaooloiQjP aOf mnnisjt 
of viit brain <Binli, ||963| idGi). OftifUaia infeotimt to 
aifo i o v m d botb m f esA m f aoti<vitioa 
t 
of htain Voslfioboov^  Io«8fitoiia « 3jBi6fl>» Siaiifirisr, 
troatnont to rata aeoroaaod iSiOt and OPf aotiidtr of 
brain titsui (Hiija anft moa«ay In»oiii«tioii of tHRor 
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O0U* i^myXis^ in dlsouli S9 i of QOf «t0tiirlt|f of 
mm* (Haialoo &aA iS^h c&r^opt^^m 
m& aofionsaloii Im^vr^i iOf O^t of tissm i s 
aaiaal.d (Maam^Bte audi W^h 
VQHm$ r^osfts j ^ n t mt timt diwi^ ^u l i i taag®, 
aof asis ^ f mU^U^m i n Umm l»mt 
tMF Xoirdi is imfhm&A in mve^^im^ Hnta* Ms 
^ reil^mQ of diisssiie protiiii tm& 
tisau» to flMdL 
H& l^eaiiDslli^  infoolioii Moe i^fidlii rsMasliig 
aotitdtlos In te Umm of osigltii 
^agl^t ol^oFh^dim ^Ifirdfod^oil^o m^ mm^^m 
m m ^le^olvo^ iiMI&toiy to mioo oiupBo taim^ 
aMaifttoyod i n offooUiro iseiK^ o i^flfsp 
not of^ ifooBO infeeltoiip XI mui liiteip««tli^ to noto tl^t 
th980 drtifs tiavd mimt»tmUm ofl^ot In iafeotoi Maati»| 
•Inoe ttmut itioro^wl Wm onejqeoi of iitfeoto^ tit«ti«| 
tbottgh noKHfil. vai not ctoHtovo^ I t i s at 
pjroaoat to tiiifl«i*«taad tlxla offtet* 
JL 
mmm jm Goucusmom 
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Oiftain ef ^ o m^m n^tabolim 
d(t8p#iis|oii$t tvm extreots ^ parHnUir pttxi£t«^ 
tibit 9fiaiil«8« EeiAifftiit c»ii ctaigen i n te 
metlvitr ot bifaiii of site infeotei ^gaidSBi 
lui'T^ ii i^SQ m^ 
m l m groi^ rn&mp^m aai tvemt^ mstmn m^m aoi^a as mi,m 
^msmf itm ^th m^WmU 
©xoglu^azi^ vas foitad 
Bost i n aesi^liiig tlis aa&m lfr«it asp 
^aitiittf mwimf mA 
memm^ ailiiatraiwfQW (CT^ 
Sit «»«39i« m i«(a«t9dy ptafitl«d m 
i n vi«ir of i t i ]K«i3r rcao i n M«#»ttns flidrntrmftrfti* ip^aetion* 
foldi jprnxilloatlon of ^ onsswi piPOt«la vat 
ao)ilev«d «aplo9in« positiiw adsort^tion on pHospiiata 
anft aOLntiag tb* ptielfiod nataviO. uaing plmphala biiffar 
of pE in tha oifday of inoraaaiag n^ai i ty . IBm puvitttd 
•nam* ll>ao.uon was obtainad idtii n pimuphmU imffay 
(pa 
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a staMHlr ^^ «iis3nB« 
i t « t 4*^ 0 m^ eM mBts^m a^t iv i^^ i at vaxioiui 
tlttn fiioii^ m loas to ibqi^ tiusm hgUi 
in m aasm of emm^ ^^ vliia.« «t fvaesliig end 
tb&iilag i^asoltttd ^ amm Urn in t ^e^tih 
Si l^d •aiutne^d activltlM 
of bo^ timlislsrsed prataraHoiM* maayii^ 
mma^ wm^ ^mm uwlialya^d ©a® ii@«d9d 
$/ai ^ attiitt mmdmm aotlftlar* ^ 
pK^^prnmumt m m iiMiiiltsfS W MgHiof mmm^mU.tm of 
pjrri^xal i^ lsoftpl^ iite* 
4» iitiiQtilm of ^ eiuEame m » Unsmr li^te 46 islii* n i ^ 
rtiptat a ^ t i i t ^ maU^mm aim 
$0 S^sim eommtmUon m U 0 SUliid&r idtli adtlnltr 
fm6 tci ^ til<i3^frsiam» ptotoia* 
00 c^t&«ni pM of tii» a«t«fiii.iiod wim phosphmUf 
Mf^Bca abA huitmw staoirod « »hmtp masOmrn «l pa ?»4 
i n phoipiuittt and pH l a hwmt^^ ^msm in 
tiuffeif lacm QptlaHxs pH rang* !>«tif««>a 7«$ to 3ii0« 
7* Sfftot of ftii^ttrato ooneontratloa ifovoalod ^ mobaolit 
QomtAnt for aamiaai at x id* M anA for d«>oso^tit*f«t* 
•• i X 10 If on oo^pntiaf Swm limmtemv mtA Bark piota* 
Aotioi» of d i f ferst Olaaaos of ini^lxltoj^ 
aotiiratova vaa obaortod Igr pi^i^isbatltig iSMt nmtrai aoiutions 
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fof US t8|ii» ultii tli9 partially •iiiss«« And ttMii 
aomiitr to estaiaisb 
UtttiN^ ^t Mioatn^ O. 
airtmirl tossNbrojelne W^m^mlm 
hisXf o^M to wAm fefnatisii tsl^ 
0msp of ttm mts^Qt&t att«^MMl to mms^* 
Mila^^t raagantf p»*^cii97cu.iilitiiiioatd 
dmt^ywi mgi^ Mitt iodoaoatata ditf mt hmm a^ 
ef^a^l* d^t^na at i x sUniXlatad 
aaipte ^ ^ ^ M t I t ^tmM m t rairam f iiMMMoii* 
atiiitll.at&9ii W ^st/^m acS liMblttoii I r pmfB^. ^ 
im&Xvemnt of soiriisrds^l, i a «id«l>ai ttaaiaBi»aa« 
Si a aoomeia faatttra lioioiig aialmtratsifairaaaji* 
aiavjf aatal s ^ t f i stll|»liata and wmwmsle 
Inaativatad tlia anajma* 
M narlead isA)11aill.0!t natal ^Xatoir* Hfea (»«»pliaiiaii» 
tbniliiMi 8»l^dif03Qrqiilix>Iliit mA tvti ^tiamfvad 
M^lm Imd a aSlght atfjialatliig affaat* 
Stru^ttitral aHidogiwt of tba XMS 
and p9Vidlii«»a»a«aptienio aold pfodnetd iaiilMtloii to tiia 
•xtant of out fourth and oni Hfth ^ o l i vea not ^avaifaad ^ 
addid 
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« l^im^fttttf ttalat* luatt $«iQQlmt« 
ofiOita iiMMtliiii of m MgUI^ 
9* ^ l ^ d t Of t^amgs atH oa tltt 
tti^alaaa. tiding aoo/ig i n t a ^ 
w&mUm nia^titft* IHmOMm 34 % i iMMtloi i was i d ^ 
tm^tiifmi^m vm^m ^ t&nth was a ^ M 
••rnmimmih'imtmmmm 
n m m ^ of aulm groi;^  of iS|ffet«itt iMliM» ^ 
uaii^ btira^ mtmw ^ t 
at pH ?#6t i&afilm anft iftiMi a«i^ir«34r Aai^iialNMft 
lOmrQm naiad mm Um for glutamlo o r a ^ a t and 
Htm&wim at i>9 0»a« i^partto and ar^Hdna nofo 
(EtitsHatt dahrdvogoQas* «raa atiadlad in dttatX i » m 
]|^t»ai»«Ha iTtii^lioioitaa Am to tiio v t l l kmrn 
is^ovtamo of tlia owi&o i n lifiag cautasato 
dol^ d r^egenasa iwolvm oxido-rwitiotlvo reaotlOD bottiooii a i lw 
aold and idootiiiaiido ooojwno aixl m a Mdgo I»atif09ii 
px^ot^n ted e«ftN»l3Qrdl^ at» notiO o^UaBi* 
)* H f f o m t l a i oantflf^atioii of ^ ofiido ttfophosedtoa 
omtyaot sranraalod Ita najov oooisvFaaoo in x g •^•tmtaiit. 
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% aisdXplS^nt tail 
mm^ pr^teta mm ^j^l^Usliwa* ^m m^m m9 pvmmt 
i n nils 
a, m ^ t o l R 
its m U m t m n m »iafif« md n m ^ m mm^A 
m i i n tfeyoe vi^i® ^ i nmm^ aetivilgr 
i n 4 dojrs at 
4« Bas^e TQaotlon Unsat lilii«tioi @ n&iw 
5* ompiQ pir^t^xif tlia ratt was Ulster* 
f S was tli9 tspUmm ^ ^ ^ itttt^HT Ms»mmmllei 
% m f w nmn m^ wmm ^ a x lO M 
ana X io*^ ^ «0tiv«tioii i>f tm limm* 
act I!^ of tis* i t ilict#«f«4 
^•aQtion 
8. foUmmA tim% ldlii»m^ 330/1 iiol« 
MHn^iM ion ^onotstratioii* 
^ nmtamimntL m w m favottVQd giittaa«t« 
tern rn^tm d««va<lftlloa of thit mim aoiad 
nieomiiMiidi* %tm tUm 
sp^ollia eofdatof of th« onajn** 
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tu mornm^m immmwd wmM0n veaodl^ 
^Mu mt m^f m mA m h^m ^timt on am 
stiipiatmi^ af pmnmiSaif 
iTfao^ m^tmmnt aM i i ^ b i ^ j r i i nas 
pfo tails* 
nam 
B mA of stlaulat^ nm 
t » ^ 0 m i J M 0 m s p m U w ^ Z s ^ M ^ i h v ^ a m ^ q m 0 b a e w & U G a 
rnmpr wotsl loatf ais^  iswottrr ngorvmlr 
imstSwaUd mw 
^ m e^pHate s^isislataS te 60 ^ 
qititft ttlwiUt to is«tioisMi8i onsyiit* 
lasA offoot on ««09l>»I oa i^^ m^ 
Zmt^Xremnt of active sycaps iii tfes msm» 
trm aafi para 
iiMliltlO]i and pBwUsa, r&mvasX of Hsis iiMMi^oii h^ o^toine 
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iH^eMdKUa ^ngft anal antllslotli^ st 
<soii09alr«t&<ii)i mt pt^^ mt mswIM istalMHon <»f 
nm rnddowoAmtrnm 
ommwim of m%% free &£ mas&ksl 
rwel^d nm pma^nm oi ^aulm tlim tlii«t 
luia t)9it» delis i^mg^aat^ * mtm^w^ i t 
inllreat tov tim et m&m aeid 
eamvitjr i n troplidsdlt^* al^iitiiiattf 
argiisifidi Islsti^iMip l^f^sifii aat ptsma^ 
wHmAm* 
aaino »qid i^taiBi 
was ittadi&dl to imSoi^ taDtf ^ mtam mik iiso of 
tii9 •eBim pooX% 
jiotLvo uptftlEt va» founA i^oii tint ii«<liiM m» Bv^plmmM 
idth 4sr and itf w$9mmUm Wtm^ fii* ^mUm pimapimim 
saA orofttlfio pim$ph&U Miuuio indioatliif onotiF m^itmmt t^v 
1^5 
00 fioHi ttM mdm &ol4a mm te^m ti^ ty tsm tfopli»ic4tt# 
thoogH tim rats of ti^ti^ «if a3.aiiliii wM Imnar^d tIaiM 
gfdatttf to of glutsneta* 
St l^oH ffl^eo aold ^acttloa sot* of the phsnyl 
alanltio tlmit gltitanato. 
4» KlnaUdi of v^tdl^ alammd Umaxi^ ypta 00 tsla. 
Rmgtoio eS^^iaao 
U W e^plyim ^osltlvo o ^ f t w phaspMt* geJL a^ofptloa 
nnd M ph^ Siphmim liaffor «3.titloA Hie pi^toia itm 
Alsomt four ttses* 
Malor loss oaoixmd in a o t l f i ^ of %}m @mgm» ^ t o 
t i n % at 4 % en<i -lO^^C; 
3« tiatt vemm if«aetloa ^ l o o l t r l^X^vo^ liiieesitr t l U 
48 aiai 
Cl^ tliiuii was \mtimm « 8*7 i n and 
vofonal. I)ttff«»« 
«« SH for fSP was x iO^K. 
?• Iiilitutiof/aotlfator offaot liaA follovim in^ifasfl&oiiii 
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mM lorn mt isoli^t 9til.pliat9f o^ppot aa3#!iattt» 
sullpltotey sine tmtmim siilpliat* aM 
nevoorio ohlorido l a i c T ^ sad 
t£i9 m m 9 ^ veo^oua Of ia«tal ions 
whmf ^ t Mongi to eHms I I iCld^aso ttoooratag 
tuo caas^fiostion of mxtBt 
Mid mn 0112^0 sttMiilatod it* 
dkilik* hmfrnwiMl 9msmm^ i t wm a o i i ^ M v o to iPXi sitm 
tli« m^&mm i ^ l ^ t l o s i W tills oholato vm M $ in ifai^o 
of Q^tm SO VM { l^Xi i f i l w ^ ^ y tMs 
«l)sii7iralioii alM^aso to o d m I CliSto 
mmmaM.m 
Potm9m.m ioissi 80tiir«t9d al^letto t»it togfoe of 
•tUnHatioii nai ims U«e» naiiaiai b«iiig id ^ ^bm tlmt of 
be 
olats I I aldolasoft^  ^Hoobail eaipio I t o to/i& 
botwoon ibaotofittl and &«i«iiliiia Ulct tlMt Of liluo 
t ^ o ttlg«« (Aatia 9xA CbosfWi i M f h 
Io<lo«ootftt« mA pOIBi t3m SB pf^v^ isaetiv«tt«d 
and tM,w offoot vat coimtovaotod by or^tdino lirdrooHlofido. 
OpCIuoos* «Qd D^fpostciio 4. tUt c^anpotitlfo iiMliitorg 
•t^pfottod StrtiAiiiiollA aldolttio aotlfitr* 
a* oaorboxidiiit 
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fSBtmiii and • 
€m$9f prtsAm^ m i i n it«»tifitr Hslt 
iffeot iiife#tloa m th» 
mt mA Wt in ^xsm pmtB of l^^aiB \m 
t£» eitablisli aatiayt &t ^QiPasttiii i:n%fstwimn%m ^ t h mms^ 
a i t i i t r 
oaeo i^xlad m& also adeeftoliii^ 
% Imt0Mm In nSkm bi^ ala eem^ a MgMr ftli«ill<»isit 
&t Odf aotiirilr iP <O#01> i » tlif«« 0»gs«iiti 
to i»f 41 M en4 m % t m p m U v ^ ^ 
Vofr •igti.lieatil was ulio aotaA 
tm Q^t mUwtW » ! « • In^aiii iue to a^lKttiiiitlla iiif9otioii» 
On pm cHiat hsmiB titis fiO.! ira» 45 63 ^ and ^ i*9«p«otiv«l3r 
i n ^w^f m^ Mni peortt ot biM^ni 
ifinigi a2on« <»9iisdd m^prosi&dn of mmttk ClOf and 
snd Imtm not nosnalit* of infeetloa* 
How«irdi>i drug traataent of sninels oldf&tod #ai3ni« 
l«tr«l to etrtalii •x^nts (aigallloant In a«ii«s> ov«r 
i n f v o M iiiit7«attd 
B I SI. 1 © ® t 4 g a g 
128 
idasy 
M m ^ K0iU(k (1964) 
unA 
mmmu^ Btjii 










dittflos a ISximSf pmVLBh&iff 
l ia imiSj 431 pt 
SMi 
BmOif a , ^ (ld§9) 
Band! (1061) 
Band, (l9dS> 
Band, {USk (1)963) 
^•taaratvmtl^t and 
Kll«lin« WxtU^ (1067) 
B«rl»aa| 3* <W4) 
^ SO* 












Slfiii<itiiM» Hi I 











WL* ^ li^l^ 683* 




Oahiin, P.K (mO) 
I^Bi aiid^ _ 






Oiiizuii^ iaaDi mA 
Lalletir» a* A* <3391) 
QUXbdrtsoiSf OiOsf 
oiat>«]f%8oii| a i t f 
Mtniieyt 
^Ml^drtad^ ikik il^l} 
BoHii 300* CMm* aiol^ I 





itei©r*J. ai3iiFathol« I 
din* Pathol* t 
Otaodaraa. lf» and 
Hadr, K^Bi (1938) 
maKoad, (1991) 
I21360I1* M* a ^ 
«abb7s.a (1963) 
mxo&f M. aJ^ 
nabb, (1960) 
Boballt 0* ana 
X.aidl«if» P.P. (1926) 
09ok« a (1909) 
IDubaSy a»iU and 
Jaaaaa* ^ Ci934) 




dto#£ld. !»on|BaiiO| 117. 
FaPatltolo^» 





Xn^ I?* 29. O f f 
Jif 
Oimsalus, l . a a»50> 
nmimkf Ci^i^ 
laeiate, 





Si 740^  
Ab«tr« am^ Ziit* Oongn Chda 





QhAtalCf i* ant 
Sitrivastavtti l^!*, (x9m} 
OiVli K«V*f 
JUIS* and 
I & 48. 
iSt 
182 
Oapwln. tm sad 
Krimkm Mixrtii a»B» (mf} 
tmm, iim) 
mvhertf i^t 
jial^fdlanw^ttt % and 
Cosily %% (1940) 
Hbgan, ii»B» and 
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